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LEADING OF THE 
WATER OF THE 
AVRE TO PARIS. 


Tux principal main of 
the cae of the Avre, be- 
ginning at the Montretout 
reservoir, consists of rivet- 
ed steel pipes, 5 feet in dia- 
meter and a half inch in 
thickness. Each pipe is 
19% feet in length, and 
weighs about 6,600 pounds. 

reason of their weight 
and size, the er er. of 
these pipes presen some 
As the arched 

ry had been estab- 

ed by the masonry 
contractors, it would have 
been necessary, had the 
ordinary methods of car- 
riage by trucks been em- 
porsd, to first put in place 
supports designed to 
carry the pi and then 
raise each of them again 
on the spot in order to lay 
them and make the joints. 
Moreover, the use of trucks 
moved by manual power 
in a long gallery could not 
be thought of, and me- 
ehanical traction was ne- 


- Engineer Gibault, who 
had the contract for lay- 
ing the conduits, solved 
these problems in a very 
elegant and practical man- 
ner by the aid of three 
apparatus, comprising a 
ear for carrying the pipes, 
a centering apparatus to 
it of making the 
ts easily, and a small 
electric locomotive. 

The car, shown in Figs. 3 
and 4, consists of a curved 
frame carried by a four- 
wheeled truck, which runs 
upon the floor of the gal- 
lery, and is held at a dis- 
tance from the walls b 
four horizontal rollers wit 
rubber-covered rims. At 
the extremities of the 
truck frame are placed 
four hydraulic jacks, 
whose heads earry fork 
links terminating in flat 
bars which engage with 
twe lugs of the pipe sup- 
poctand permit of lifting 
pe and its two sup- 
ports a« the same time. 

ese various pieces are 


the car as 
ws (Fig. 2): The roof 


vation thus formed is ar- 
ranged a windlass with 
twoslings. The pipes and 
Supports, placed in a line 
ng the road under 
which the gallery 
. 1), are carried to the 
tof the excavation by 
asmall lateral track. The 
supports are first let down 
a template upon 
h the car is afterward 
drawn. The pipe is then 
and when it 
€ supports, the 
bars of the fork links are 
Passed into the lugs of the 
Supports, and the whole is 
lifted by means of the 
jacks. In order to prevent 
any strain upon the latter 
during the carriage of the 
load, they are eased by 
Means of wedges. The lo- 
©omotive then hauls the 
ear and the complete sec- 
tion to the last pipe laid. 
pipe and supports are 
deposited upon the floor 
¥ means of the jacks, and 
the locomotive hauls the 
far back to the loading 
ring the inter- 
between the returns, 
loaded and the 
Workmen form the joint. 
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Fie. 1.—LAYING THE LARGE PIPES FOR CARRYING THE WATER OF THE 
AVRE TO PARIS. 


Fie. 4—CAR FOR CARRYING THE PIPES. 


This latter is formed, as 
shown in Fig. 5, of a ring, 
A, eylindrical externall 
and conical internally. It 
is held tight between two 
other rings, B and ©, the 
profile of whieh presents a 
channel in which is placed 
a rubber washer, D. The 
external rings, B and C, 
are secured by 30 bolts, 
six-tenths of an inch in 
diameter. It will be seen 
from the figure that the 
tightening has the effect 
of pressing the rubber into 
that part of the channel 
not occupied by the ring, 
A, so as to form a self-clos- 
ing joint, 

e centering apparatus 
consists of a carriage 
guided laterally by two 
pairs of pulleys, having 
rubber rims and resting in 
the vertical plane upon 
two wheels, m m’ (Fig. 6). 
The hub of one of the 
wheels, m, carries a ratchet 
wheel and a lever which 
serves for the advance or 
return. Upon the truck 
there is established a fixed 
screw, 0, the nut of which 
carries rods, g, jointed on 
the one hand to the body 
of the nut, and on the 
other to other rods, 7. The 
latter are also jointed to a 
stationary disk, . The 
whole forms a sort of um- 
brella frame that is opened 
or closed by means of the 
hand wheels, gy and g’. The 
last pipe laid carries one 
of the external rings, the 
rubber washer and ring, A. 
The following pipe arrives 
with the other external 
ring and its rubber washer. 
The centering is effected 
by opening the “ umbrel- 
la” so as to make the rods, 
r, bear against the internal 
surface of the cylinder; 
then the bolts are tight- 
ened throughout the en- 
tire circumference. The 
ear is afterward pulled 
back in order to form the 
following joint. The ma 
neuver is performed very 
easily. 

The locomotive, like the 
ear, carries lateral guides. 
The motive power and the 
light are furnished by a 
battery of forty accumu- 
lators, placed in a box back 
of the truck. The front is 
occupied by a small 3 h. p. 
dynamo and by the trans- 
mission of motion. This 
latter is effected by fast 
and loose pulleys in such a 
way as to obtain a change 
of direction easily and 
without shock. The accu- 
mulators are charged at 
night by means of an in- 
stallation established near 
the opening in the roof of 
the gallery and that con- 
sists of a 6 h. p. movable 
steam engine and a 5h. p. 
dynamo. The maximum 
voltage at the charging is 
two and a half volts. Un- 
der such conditions, the 
locomotive always disposes 
of its entire power. 

The coupling 01 the loco- 
motive and car is effected 
through the intermedium 
of a serew hand wheel. 
Another hand wheel, 

laced in front of the 
ruck, and a brake permit, 
when the end of the al- 
ready joined conduit is 
reached, to push the whole 
system (locomotive and 
ear) by hand so as to en- 
gage the extremity of the 
new section with the cen- 
tering apparatus. It is 
then necessary to give a 
slight shock, which the 


: 

é 

| 

= = = = 35 \ \ SY WS 

for a length of about 23 EEN 
eo feet, and above the exca- 
See Fie. 2.—WINDLASS FOR LOWERING THE PIPES. Fie. 3—SECTION OF THE CAR. 
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brake reduces to the proper limit. These ingenious 
arrangements permit of laying ten sections, say 195 
feet, of piping per day, with a mean travel of 650 feet 
for the engine. 

The laying of these pipes of large diameter is thus 


Fig. 6.—ELEVATION AND PLAN OF THE 
CENTERING APPARATUS. 


effected in a manner that is at once precise and eco- 
nomical, and that does honor to the inventor.—La 
Nature. 


LIFE SAVING DEVICES.* 


THE suggestion sent by Mr. A. H. Watts is decided] 
novel. He says: “I append herewith an idea for util. 
izing the topmast as a bow. The machine for bending 
the mast would be fixed by iron bands on to the mast 
and would swivel in any direction. An arrow could be 
fired from this, having a cord attached to its tail end. 
I also sketch an idea of a contrivance similar in action 
toaman throwinga ball. I utilize the mast of the 
vessel in place of an arm, and the impetus shall be de- 
rived from the rocking motion of the vessel (which I 
think Lam right in saying invariably comes toward 
shore broadside to land). A heavy lead is attached to 
topmast part of the vessel, having a cord affixed. In 
A the vessel is at such an angle that the topmast is 
furthest from land. In B it is nearest the land and the 
lead is let go.” 

“A wave boat” is the design of Mr. H. F. Horsnaill. 
It is a frame of wooden spars with movable spars or 
shutters between. The movement of the waves up 
and down through the shutters is to cause the boat to 
travel. It will, the inventor says, travel indifferently 
on either side. It is to be guided by the wind against 
that part marked D showing above the water-line. The 
other part marked D will act as a rudder in the water 
and should the boat be upset the previously submerged 
D becomes the wind-guide and the other the rudder. 
D must be adjusted before launching to point to the 
wind, the boat at the same time pointing toward the 
shore to whichitis togo. It is intended that the 
boat shall carry and pay out its own rope. The refer- 
ences are: AA, frame of wooden spars ; BBB, shutters 
movable about 30 above and below surface line ; C, 
coil of rope; D, rudder and wind guide, working either 
way up; EE, keels ; FF, cork floats ; GG, iron stays ; 
HH, spike anchors attached by hinges and chains as 
shown. 

“The Dolphin” of Mr. W. Sidney Randall is to be 
constructed of cork and other light materials, and is 
intended to carry a man to the shore. The man sits 
on the dolphin’s back at M. His legs go down into 
holes on each side shown by dotted lines, so that they 
are protected. If necessary he can steer with the rud- 
der AA is the dolphin, B the grapnel attached 
under it, carrying line D from ship. On landing, the 

rapnel is — out from B and C, and fixed on shore. 
* is the dolphin’s mouth holding an umbrella grapnel 
with line dischargeable by a coiled spring. If there is 
any difficulty in landing, this can be liberated by the 
trigger, T. Eis the dolphin’s eye through which a 
light could be shown, H a short mast to hold a sail to 
drive the boat ashore, and at 8S is a flare signal to be 
let off when the line is secured. At X is a vent for oil 
which could be provided. 

From Mr. Cresswell Woollett comes an invention by 
which he says progression should be as easy on shore 
asatsea. He says hisinvention will allow a man to 
cruise about at night or day from a stranded ship with 
a view of finding the safest landing place for the dis- 
tressed crew. e would be perfectly safe in a rough 
sea, as the machine could not turn over, being con- 
structed on the raft principle. It would consist of an 
iron box, with a lid opening at thetop. It would have 
a plate glass front and bull's eye lanterns inside, “‘so 
that the man could distinctly see to what part he was 
making.” The man is to work the two paddle wheels 
with his hands, thus being able to steer, and when the 
lower wheels touch the ground, he is to commence to 
work the treadles, which should enable the machine 
to run up the beach. There would be a small hand- 
pump fixed to the box to pump out any water that 
may get in during the working of the paddles, and a 
life line could be fixed to the machine with a spike to 
fix tothe shore. The inventor says: The dimensions 
I have given may be reduced. [also suggest that a 


* Continued from SupPLeMent, No, 864, page 13804, 


larger machine, worked with four paddles onthe same} Mr Clark calls his invention, which has been patent. 
principle, say to seat twelve persons, should be —_ ed. “a pneumatic aes for getti 
These could be made light | com 


at each coastguard station. munication between a stranded ship and the 

enough to be run down any steep incline, the wheels| shore.” The outside case of the projectile is nade of 

being the same.” wrought iron or steel tube, lipped in three places at 


THE MASTS AS BOWS AND “LEAD SLINGS.” (A suggestion by Mr. A. H. Watts.) 


Boar 
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A WAVE BOAT. (From the designs of Mr. H. F. Horsnaill.) 


“THE DOLPHIN” LINE CARRIER. (From a sketeh by Mr. W. Sidney Randall.) 


SECTION 


PLAN 


A PADDLE BOAT AND TRICYCLE. (From sketches by Mr, Cresswell Woollett.) 
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the back end to prevent a coil of wire from falling out. 
This coil is wrapped on a tapered ma: £0 as to un- 
coil from the inside at the back or large end, toward 
the front or small end. The nozzle is made of cast iron 
or steel, and is secured to the casing by means of small 
serews. The coil is composed of annealed steel wire, 
either one or nore strands. The wire is attached to 
the hard wood cover at the back end by means of a 
thimble and swivel. A small bolt passes through the 


to say, pointed at the stem and stern, was to be able two pedals drives a belt of twisted leather which 


to go by sail, oars or screw, indifferently. 


very feeble draught of water (4 


Despite a passes over two guide rollers and engagesin the groove 
inches), it was to be'ofthe shaft pulley. The ratio of speed is1:3°. In 


able to be moved by a serew capable of giving it a| normal operation, from 40 to 45 revolutions of the 
speed of 3 or 34g miles an hour and liftable out of the | pedal are made per minute, say 150 revolutions of the 


water at will. 


twas to be able to execute its evolu-|serew. The weignt of the internal mechanism inclu- 


tions with ease; and finally, it was necessary that the | sive of the flywheel:is about 440 pounds. 


engine should be capable of being dismounted and set 


up again with rapidity. 


The serew shaft, which is prolonged beyond the stern 
post by a Cardan joint, as above stated, actuates a 
small shaft about 30 inches in length, at the end of 
' which is fixed a three-bladed screw 14 in. in diameter. 


The serew is thus perfectly free to move sideways 
and upward and downward. A lever of two arms, one 


~% of which carries the rudder bar and the pivots that 
me * | serve to fix the whole to the stern of the boat, and the 
2 other a collar that siides on the shaft of the screw, per- 
: J nits of acting upon the latter and of makinga true 

rudder of it. 
o If it is desired to use oars, a small lever permits of 


| instantaneously raising the screw, which then becomes 

fixed to a catch carried by the lever. If it is desired to 

use theserew, the small lever, and, with it, the screw, 
|is allowed to descend and the motor is then set in 
|operation. The steering is done by acting upon the 
| bar, which, being connected with the small shaft of 
'the screw, moves the latter to the right and left of the 

axis of the boat, and permits of evoluting with more 
| perfect ease. 

The advantages of this boat are as follows: In the 
first place, its speed is quite high as compared with 
that of hunting boats provided with a screw actuated 
by hand, which make but from 14 to 1% mile per 
{hour at the most. With their boat, Messrs. Seguin and 
Jaquet have obtained the following speeds: with the 
screw, 725 feet in one minute and forty seconds, say 
26,095 feet per hour; with oars, 725 feet in one minute 
and 34 seconds, say 27,716 feet per hour. A speed of 
344 miles can be kept up for several hours by actuating 
the serew alone. 

According to Mr. Jaquet, the boat is remarkably 
silent. The mechanism, which is exceedingly simple, 
is not liable to a The position of the occu- 
pant is very comfortable, and he can read or fish while 


working the pedal. The boat performs its evolutions 
with the greatest ease, and can be made to move for- 
ward or backward at will, and can be turned about 
within an exceedingly limited space. 

| The sportsman can conceal himself completely and 
| fire with the greatest ease, as both of his hands are en- 
tirely free. 

Finally, as the serew can be instantly raised in the 

/air, one can go at will by screw, oars, or sail. 

This system can be adapted, without necessitating 
any special construction, to any sort of boat either with 
a keel or flat bottom. It is susceptible of more general 
application, and may be utilized for boats of pretty 
large tonnage navigating the sea, on condition that 
the screw be left entirely movable and held by a chain 
fixed by its two extremities to the breastwork of the 
eraft, and carrying at its center the collar of the screw 
shaft.—La Nature. 


cap and is attached toa steel link and connecting-bar, 
which passes up the side of the projectile-case, with an 
oa at the end to attach a stout line or wire rope. On 
the sides of the casings are three fuse chambers, and 
the fuse passes the whole length of the projectile over 
the edge and the wood cap, and a small plate of 
roughed steel or iron covers it, with a small quantity 
of detonating powder. A charge of powder is placed 
ina gun or mortar, the two packing wires are removed 
from the projectile, and a small piece of rocket line or 
wire rope is attached to the connecting bar (S, Fig. 2), 
and the other end secured either to the gun or ship. 
The projectile is ejected from the gun, and directly it 
leaves the muzzle the rush of air down the center of the 
shot impedes the progress of the wood cap, which is 
foreed off. Immediately the wire commences to un- | 
coil, and it is materially helped by the rush of air 
down the center against the coils, which are all wrapped 
free to be forced out of the tapered hole. This rush | 
of air causes an alarm to whistle, and the tearing off 
of the wood cap ignites the fuse for the signal. Fig. 1) 
isa longitudinal section of the projectile, and Fig. 2 
across section. The references are: A, of steel tube ; 
B, cast-iron muzzle; C, annealed steel wire coil; D, 
hard wood cap; E, leather washer; F, set screws ; G, 
flat fuse; H, fuse chambers; I, steel plate; J, detonating 
powder; K, steel washer; L, leather washer; M, small 
shackle to take wire; N, bell-mouth nozzle; O, enlarged 
end of air passage ; P, thimble for wire; Q, bolt; R, 
k; 8, steel connecting-bar; T, eye forsteel wire rope; 
U. flannel jacket; V, rivets; X, lip of steel casing. In 
Fig. 3, the mortar is shown with the projectile and 
charge ready. The dotted lines show the projectile 
leaving the gun. 


SEGUIN & JAQUET’S PROPELLER LAUNCH. | 


PROPELLER boats, and more especially those for 
pleasure and sport, and consequently of small dimen- 
Sions, have a certain number of inconveniences. They 
are heavy and are strongly ballasted at the stern in 
order to immerse the screw, and it follows that access 
to water of slight depth is denied them. Besides, the 

ead weight to be set in motion is considerable. They 
cannot be propelled by screw or oars at will; and then, 
again, a pleasure sailboat cannot be provided with a 
— Seeing that it would be necessary when the wind 

ew to drive it through the water with a great resist- 
ance, unless recourse were had to the very costly con- 
struction of a screw tunnel. 
a expensive to keep them in repair, and they are 
er Incommodious on account of the presence of the 
— and mechanism. Finally, they are in most cases 
jo hoisy, and this for hunting boats is a great in- 
Savenience, involving the use of large and dangerous 
= guns difficult to maneuver. 
a by these weak points, Mr. Alfred Seguin, 
in ee a captain in the merchant service, well versed 
is affairs and an ardent sportsman, interested 
sion oe Mr. Jaquet in studying with him the con- 
: ction of a boat more especially designed for hunt- 
~ ral water and which should realize the following 
a: 


After numerous tentatives, Messrs. Seguin and 
Jaquet succeeded in effecting their object in the con- 
struction of the boat that we represent in Figs. 1 and 2. 

This boat, constructed by Dossunet at Joinville-le 
Pont, is 18°5 feet in length, 3°6in width and 14 inches 


length and 144 ft. in width. 


CLARK’S PATENT LIFE SAVING PROJECTILE. (From sketches by Mr. Henry Clark.) herons ARTIFICIAL SILICA STONE IS MADE. 


WE found ourselves in an immense building, 365 ft. in 
Partitioned off from: the 
moulding works carried on therein were the depots for 


storing the washed, crushed granite, which forms the 


basis of the Victoria stone. 
In the center of England, in Leicestershire, masses of 


boat, constructed in the form of a canoe, that is 


in depth. It is decked fore and aft, and weighs 264 igneous rocks are found which, from their geographical 
pounds. When it goes by sail, it is provided with two | position and quality, have proved to be of immense 
drifts. service for road metaling, curbing, ete. These econo- 
The propeller shaft is of steel, and is 5"5inches in dia- | mic rocks are roughly of two kinds—hornblendie gran- 
meter. It carries a small leaden flywheel 7 inches in |ite and syenite. We use the term syenite in the old 
diameter and terminates outside of the stern post in a|interpretation of the term, and as generally accepted 
Cardan universal joint. Posteriorily, it revolves ina | among stone merchants; we are quite aware that 
tube that is screwed into a bronze socket fixed in the | petrologically it is not a true syenite. 
stern post and that serves as a pillow block. This tube| One of these syenites is quarried et Groby, near 
terminates in a stuffing box. At its anterior extremity | Glenfield, about five miles northwest of Leicester, and 
the shaft passes intoa bearing and terminates ina | here the “granite "quarried for the manufacture ot 
wide-grooved pulley 5 inches in diameter. | Victoria stone is found. It is composed of pink ortho- 
A cast iron flywheel 18 inches in diameter moved by clase feldspar, hornblende, and a little quartz, There 


Fie. 1.—SEGUIN AND JAQUET’S NEW BOAT, CAPABLE OF BEING PROPELLED 
BY SAIL, OARS, OR SCREW. 


Fig, 2, -DETAILS OF THE SCREW MECHANISM, 


patent. : 
<etting 
d the ; 
of 
| 
‘ 
Pad 
= . 
Z 
== 
— FA = 
4 
= = 
SS 
Fic. 
= -H 
Fic 2. 
_ = 
| 
is 
4 
i 


18866 


Aveust 20, 1899 


is also some opaque mineral, evidently in a greatly 
altered condition, perhaps originally pyrites, or mag- 
netic oxide of iron. The feldspar is in distinct crystals, | 
but has often caught up much hornblende ; the quartz 
fills up the spaces between the other minerals, or is 
curiously crystallized with the feldspar, so as to form a 
microscopic “ graphic granite,” or “‘hebraic feldspar.” 

For the purposes of the Victoria stone, the Groby 
“eranite” is crushed so that the grosser particles are 
not larger than peas, and there is necessarily much 
dust arising from the operation. In order, however, 
that the crushed snateded chal be purged of this, and 
other inevitable impurities, it is carefully washed. 
When this operation is completed the resultant product 
resembles nothing so much as sharp grit. The washed 
material is then ready for making the stone, and it is 
either used at Groby—for much Victoria stone is made 
at that place—or it is sent to the London works at 
Stratford Market Station. There, as we have seen, it is 
earried on barges and delivered through suitable 
shoots from the Channelsea river. 

A very important part of this process is the proper 
mixing of the ingredients, which consist of one part 
Portland cement with three parts of the crushed 
granite. In order that the necessary quantity of | 
water should be employed—no more and no less—that 
liquid is automatically gauged ; and an essential fea- 
ture is the sprinkling of it on the compound in the 
machines, which is done in a somewhat similar man- 
ner to that from the rose of an ordinary watering pot. 
The steam mixers are rotary machines working hori- 
zontally from a vertical spindle, in a circular trough, | 
and various shaped plows and devices are attached 


WE illustrate an arrangement introduced by the 
Gaseous and Liquid Fuel Supply Company, Limited, 
of Manchester, for the purpose of enabling fuel to be 
utilized in the furnaces of steam boilers. The en- 
graving, which is from The Practical Engineer, shows 
| « longitudinal section taken through the center of the 
furnace ; the fire grate is arranged somewhat lower 
than is usually the case where coal alone is burned, 
and the furnace mouth is entirely closed with a 
chambered casting, to the cavities of which air is sup- 
plied, either by means of a fan in the ordinary way, 
or by the adoption of one of the firm’s steam jet as- 
pirators. 

When steam is raised in the first instance, a small 
coke fire is laid on the grate, upon which the supply of 
liquid fuel is distributed by means of an injector, 
which is of special rifled form, and situated in the fire 
| door, the supply of air being distributed in a circular 
flow around the spray of oil from the cavities in the 
fire door, to which reference has been made, and in its 
yassage through which it undergoes a _ prelimin 
1eating. At the bridge end of the grate, a firebric 
chamber is provided between the ordinary bridge and 
an inverted bridge placed a little behind it, while a 
little further beyond is a nest of checker firebrick 
work. The object of this arrangement is to give a 
more equal distribution of the heat, and also, since the 
brick work soon attains a state of incandescence, to se- 
cure a more perfect combustion. 

For the purpose of protecting the crown plate of the 
furnace from the effects of excessive temperature, a 
in order to turn over and thoroughly incorporate the | firebrick arch is placed over the latter part of the 
material to be mixed. | furnace, and with a view of still further reducing the 

From the mixers the compound is supplied to the/ strain and promoting circulation within the boiler, it 
moulders, who, in addition to making the paving flags, |is recommended that a Thwaite saddle circulator 
may also be employed to mould the material into | should be placed on the outside of the furnace in the 
sinks, coping, caps, window and door sills, landings, | water space. . ; 
steps of various shapes and sizes, or other construe-| It will be seen from the description given that the 
tional purposes. In making the paving flags, the | degree of intensity of combustion is under perfect con- 
compound is delivered to the zine-lined moulds. It is|trol, and may be permitted to range within wide 
the next stage which constitutes the essential charae- limits. The fire can either be shut off instantly or re- 
teristic of the Victoria stone—the steeping of the ma- | lighted with almost equal facility, while any character 
terial in what are known as silica tanks. After the 
concrete slabs are dry, they are taken out of the 
moulds and immersed in a solution of silicate of soda 
from ten to twelve days, depending on circumstances, 


| 


side of chemistry by giving an account of his old 
thio-organic work or even the studies of later years in 
the silico-organie department of the science, as few of 
the products of either line of investigation are within 
measurable distance of practical application. He there. 
fore proposed to take as his theme the modern develop. 
ments in regard to 


FUELS AND THEIR USE, 


as the subject is one which has occupied much of his 
time and attention for many years, and links 


in 
tical interest chemical and other industries wit ‘the 
still wider considerations of social economy. The fuels 


which have to be considered are coal, peat, and petro. 
leum. It is erroneous to suppose, as some do, that the 
supply of coal is inexhaustible or that the price wij 
not become prohibitive. The president pointed out 
how ‘abor combinations and increased Aifficulty in 
“winning” it affect coal on the latter point. 

During the last twenty years there has been a very 
marked increase in the consumption of coal, jp 
European countries alone the average annual output 
for the period 1881-90 being upward of 62,000.000 tong 
greater than during the previous decade. This rate of 
increase bids fair to be maintained, so that the world’s 
consumption of coal will soon reach 500,000,000 tons per 
annum, if it has not already done so. How long can 
this supply be maintained ? To answer that question 
Professor Reynolds referred to the Royal Commission 
on Coal Supply, which investigated the matter jy 
1861-71, and reported the existence in Great Britain, at 
a depth within 4,000 ft. of the surface, of 146,480,000,000 
tons, or enough for 230 years, but 170 years is reckoned 
a safer figure, and long before we came to the end of 
the supply the coal would be brought to the surface 
with such difficulty and at such a cost that it would be 
cheaper to import it. That may be the condition jy 
fifty years, according to Mr. T. Foster Brown, and then 
it is North America to which we shall look for our sup- 
ply, as there the coal strata are seventy times greater 
than ours. 

But the difficulty is where to begin. Professor Rey- 
nolds was not sanguine of ordinary consumers being 0 
interested in posterity as to prevent waste, so as to 


by which process they become hardened and are better 
able to withstand the wear and tear of traffic. 

The specific gravity of the slabs before immersion 
averages about 2°7, or about 48 Ib. per square foot of 
3 inches in thickness, or about 25 lb. per square foot of | 
inches thickness ; an: they are, in this state, naturally 
somewhat porous. The solution of silicate of soda in 
which the slabs are immersed is made by boiling Farn- 
ham stone—a stone, geologically, of the age of the 


Upper Greensand, and quarried at Farnham in Surrey 
—with 70 per cent. caustic soda previously made into a 
solution with water. The silica of the stone dissolves, 
and the solution is diluted for use to the required 
strength. The conerete slabs become impregnated 
with this solution, and their pores are filled with the 
amorphous hardened matter which results from the 
chemical action engendered. 

The Chemical Trade Journal states that upon 
analysis it was found that the solution most suitable 
for the operation had a specific gravity of 1°16, and a 
liter of this solution contained in grammes— 


which is practically seven equivalents of silica (Si O.) 
to four equivalents of soda (Na, O), the normal silicate 
of soda being composed of one equivalent of each. In 
that solution cement blocks were steeped, and it was 
found that even one immersion was sufficient to alter 
the composition of the indurating fluid. After one 
steeping, the liquid possessed the following com posi- 


~~ 


tion in grammes per liter : 


Silica 
Soda 


of combustible ofl can be used, and the amount of per- 
sonal attention required is, of course, exceedingly 
or six equivalents of silica to four of soda, one equiva-| small, since the supply of fuel after the grate is started 
lent of silica having left its soda combination and | is practically automatic, and the heavy, laborious 
gone over to the bases of the cement. A liter of the| work of ordinary hand-stoking is entirely dispensed 
solution lost just twelve grammes of silica. with. The use of liquid fuel, especially on board ship, 
The slabs are allowed to remain in the silicating| is a matter to which considerable attention has of late 
tanks ten to twelve days; they are then taken out, | been directed, and which, for the main obvious ad- 
scoured with clean water and stacked in the yards for | vantages it possesses, is likely before long to be much 
at least three months before being sent out for use. | more widely adopted. The Italian government have 
The crushing weight of the material, as determined |adopted the oil-firing arrangement on a number of 
by Mr. Kirkaidy, is 8,321 lb. per cubic inch. Some of | their torpedo boats with great success, and the subject 
the most compact igneous rocks of the country, and/is one well deserving attention of all who are inter- 
such as are not used for pavement purposes, although | ested in promoting a reform of the present unsatisfac- 
extensively employed for paving sets. Compared with | tory method of raising steam on board ships. 
ordinary Yorkshire landings, the Victoria stone has a 
strength of 2,470 Ib. per cubie inch 
than the York stone has against the bed, and 2,705 Ib. * 
r cubic inch than when the latter is tested on the SUES SED TS Use. 
| By J. REyNowps, M.D., D.Se., F.R.S., Uni- 
According to Mr. Henry Reid’s work on concrete, the | versity Professor of Chemistry, Trinity College, 
average tensile strain of 10 briquettes of the Victoria Dublin. 


stone is 794 lb. per square inch. Recent experiments ‘ 

demonstrate the fact that the stone, as now man-| hearty 

ufactured, has a tensile strain of 1,125 lb. per square | (2©¢" When he rose to re is address. He referred to 
| the satisfactory condition of the society, the growing 


inch. 
Rivington’s “Notes on Building Construction” membership, full income, and prosperous journals. 


states that the bulk of water absorbed by the stone, 
as compared with the bulk of stone, was 7°6 per cent. | 
when immersed for 24 hours. 

In December, 1869, the southeast approach to Black- 
friars Bridge, London, was flagged with Victoria stone, 
and in spite of the enormous traffic, the stone still 
remains, being in excellent condition. The flagging 
was made under the old system with coarse granite. 
In June, 1872, Piccadilly, from Stratton Street to Bol- | 
ton Street; in March, 1877, round the “ Elephant and | 
Castle” buildings, and in High Holborn, from Great 
Turnstile westward; and in June, 1887, both Middle- 
sex halves of London Bridge were all laid with the 
Victoria stone, and in each case the material is yet in 
good order. 

The stone is extensively employed in large towns and 
cities, and the demand for it is growing greater every 
year. Thirty thousand square feet of slabs, two inches 
thick, are made weekly at the works. 


death, of Dittmar, Heisch, Tidy, 


»icture. The loss, b 
Hills, Makins, Mumford, Schor- 


ichard Smith, F. C. 
|lemmer, the venefable Dr. 
trious August Wilhelm von Hofmann, ‘‘a teacher of 
teachers; the source of the primary hopes from 
| which great industries have sprung ; the brilliant in- 
| vestigator of some of the most difficult problems in the 
| philosophy of chemistry ; the wise counselor of princes, 
and the sincere friend of every lover of nature—truly a 
noble man !” 

The presidents of the society have, in their addresses, 
avoided being chroniclers, rather preferring to devote 
themselves to the subjects of their life work. Therein 
was Professor Reynolds’ difficulty. He thought he 
would ill requite the confidence of the society if he de- 
voted his address to the abstract and philosophical 


* Abstract from the Presidential Address before the Society of Chem- 
ical Industry, London, July, 1892. 


Delicately also he touched the darker part of the year’s | 


Redwood, and the illus- | 


AN OIL FIRING SYSTEM. 


leave more for those who will come after us. The fi 
demon may terrify us sufficiently, so that that meth 
of burning coal which avoids the formation of smoke at 
any time, and is both more convenient and economical, 
must ultimately ‘hold the field.” The professor did 
not think that alteration of grates would effect this 
end, but that we must look to “gasification” of the 
|fuel fora solution of the problem. He proceeded to 
describe several proposals which have been made. Thus 
Sir William Siemens showed that from a ton of coal he 
|could get gas equal to 1°7 ton. That gas contained, 
| however, 65 per cent. of useless nitrogen. The Wilson 
method of gasifying coal gives a richer gas—or, strictly 
| speaking, two gases—viz., a certain proportion of * pro- 
| ducer” gas in raising the temperature of the coal up to 
the point at which it can decompose steam, and thena 
mixture of carbon monoxide and hydrogen, or s& 
called ‘‘ water gas.” The former can be used for steam 
raising or furnace work in the immediate vicinity of 
the producer, while the water gas can be transmitted 
through mains as readily as ordinary town gas, 
loses nothing by carriage save its initial heat. 

But the difficulty comes in in application, for a ga 
which is good for illuminating purposes is a dear fuel, 
and Professor Reynolds pointed out that steam 18 
introduced into common gas to inerease the yield, 
whereby the illuminating power is decreased, and has 
to be compounded by the introduction of some rock 
oil gas. fessor Reynolds considered that since the 
supply of the richer bituminous coals is steadily dimin- 
ishing, the practice must grow of supplying a modifi 
water gas instead of coal gas as we have hitherte 
known it, and it would be better far that this change 
should be carried out with the full knowledge 4 
assent of the public after due parliamentary inquiry, 
and in such a manner as to secure the maximum 
vantage without undue interference with the 2 
monopolies enjoyed by the gas companies. There are 
many ways of insuring efficient light, and this com 
sideration should not stand in the way of the supply 
a cheap heating gas, which would prove a great boo! 
to small manufacturers as well as to the domesti¢ 
consumer. In the near future electricity will be the 
| general illuminating agent, and with a cheap heatiDg 
|gas asa fuel, the fog problem will be solved, and ¥ 
|shall have largely done our duty to posterity by 
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ection of more economical methods, The presi- 
yong turned from coal to t, a subject in which 
he hasa large native interest, for, as he explained, one- 
seventh | 
are moun 
flat bogs. 
become Va 


tain bog, and 1,575,000 acres are occupied by 
This store of peat is an asset which may 


Ireland gets her coal from Britain. 


hence. 
Sa have some explanation of the depressed | lucky borers strike oil. Some of the wells afford from | points of men woes A to commend it. 
( per day, delivered at | ordinary intaglio p 
g the use of much fuel can only flourish in | a pressure of as much as 400 lb. to the inch. The gas| vey of India office, and has been worked out by my as- 
rgin of profit be considerable; where | is a fuel of high value, and has been largely utilized | sistants, Mr. A. W. Turner and Mr. J. T. Meade, under 
at such industrial ' my supervision, and has the great advantage of not re- 


this fact we 

ejustrial condition of the country, as manufactures 

involvins 

Ireland if the ma 201 

the margin is small and competition keen (as in the 
ter industries), they must go under in the struggle 


Peat alone, 
unfavor: 
js very bulky; 


cent. of water, and seldom less than 10 per cent. of ash; have continued in full productiveness for several | and cheapl 


yart of Ireland is bog. About 1,250,000 acres | 


troleum is inexhaustible. Whether that 
bine ire be sustained we must leave further evidence 
ecide. 


NATURAL GAS. 


The president's next topic was the gas wells which | cess we have follow 
luable when our coal beds are exhausted 170 exist in the American petroleum fields, and which are | comparison with much of the work done elsewhere, 
In the cause of so many explosions or eruptions when | though not yet equal to the best, and may have some 


| 10 to 14 million cubie feet of 


| for industrial and domestic pur 
centers as Pittsburg. 


One million cubie feet of the | quiring a reversed n 
with manufacturers havin cheaper fuel at command. | natural gas obtained from the Trenton limestone at’ good ruled screen. 
however well prepared, compares very | Findlay, Ohio, are said to do the same amount of | some special printed crossed lines I obtained from 
ibly with coal in several particulars: First, it! work in heating as about 60 tons of Pittsburg coal. | Europe. These did fairly well, and had the advant 
second, it contains from 15 to 25 per’ Some of these gas wells have been exhausted ; others | of allowing screens of varying closeness to be easily 


well as by the relative proportion of opaque line and 
clear space forming the —e 

Very little is known of the details of the various pro- 
cesses employed by European or American photo-block 
etchers, and so I pro to confine myself to the pro- 
here in Calcutta, which will stand 


It is based on the 
oto-etching process followed in Sur- 


tive. The first necessity is a 
e originally tried reproducing 


prepared from one ruled original, but it is 


and third, at least 24¢ tons of average peat are required years, but they remain of almost exclusively local | very difficult to secure evenness of tint and freedom 


to perform the same work as 1 ton of average Staf- 
fordshire coal, or in other words, we require of peat 
more than thirteen times the bulk of coal to produce 
the same thermal effect. Various means have been 
si ted for overcoming these disadvantages, and 
those which have involved artificial drying as well as 
mechanical compression have cost so much that the 
uct could not compete with coal at the ordinary 
pe of prices. During the coal famine of 1872, serious 
efforts were made in Ireland for the utilization of peat. 
Professor Reynolds saw then that the best chance for 
economically applying peat for most manufacturing 
yses lay in gasifying the material in a Siemens 
femmes, as two special and important advantages 
would obviously be gained thereby: (1) the use of 
tin the rough state without artificial drying; (2 
the avoidance of the injurious effects of abundant ash 
by burning the peat gas at some distance from its 
source, and under such conditions that the compara- 
tive value of coal and peat should be nearly in the 
portion of their percentages of carbon. He moved 
the Royal Dublin Society in the matter, and the Great 
Southern and Western Railway of Ireland took it up, 
using a complete Siemens regenerative gas furnace for 
working up scrap iron, with the result that the aver- 
age consumption of fuel was 5°09 tons of peat for each 
ton of iron forged from scrap to finished work, where 
496 tons of coal were required. This work remains the 
sole practical outcome of efforts in the direction of 
peat utilization. Yet the fact remains that, as in the 
ease of coal, peat could be made economically to pro- 
vide light and heat energy as well for domestic use as 
for manufacturing purposes. ‘‘ Would that we could 
apply even a small portion of the energy stored up in 
peat to stimulate those who should be most active in 
utilizing in the best and most economical way the 
abundant material almost at their doors!” With this 
dig at his compatriots the president passed on to 
petroleum. 

Sketching in broad outline the main points of public 
interest which relate to this, the most important of 
our liquid fuels, he referred to the work done by Mr. 
Boverton Redwood, Dr. Armstrong, Sir Lyon Play- 
fair, and many others whose names are indissolubly 
connected with petroleum. Then proceeding to the 
roduction statistics, he showed that the United States 
arnished in 1890 45,000,000 barrels, Russia 25,000,000 
barrels, and Galicia 770,000 barrels. To-day the world’s 
ae of crude petroleum may be estimated at 
ully 75,000,000 barrels per annum, or upward of ten 
million tons. 

This amount does not include asphalts (which are 
= petroleum residues from which the volatile 
iquids have evaporated), nor does it include earth 
wax or ozokerite. The surprising extent to which the 
oil industry has grown in little more than thirty-three 
years naturally suggests the question whether the 
supply will continue. We cannot make an approxi- 
mate estimate of this, as in the case of coal. te isa 
fact that the existing large oil-producing districts do 
not, taken as a whole, afford material indications of 
diminished productiveness, notwithstanding the enor- 
mous drain upon them. Particular wells become ex- 
hausted, but new ones are bored and the output is 
maintained. This, however, is a process which must 
have its limits. Of rather greater significance is the 
fact that rock oils and petroleum residues have been 
discovered in almost every country, and it would ap- 
pear that stores of the material exist at points hitherto 
almost untouched. Two conclusions may be drawn 
from this fact—viz., that there is ample provision for 
the near future, and that these mixtures of liquid 
compounds of carbon and hydrogen result from some 
process which is general in its operation, and which is 
or has been most active near to those great crumples 
of the earth’s crust we call mountain As the 
United States Geological Survey putsit: * Petro!eum 


is derived from organic matter by a process of slow | By Colonel J. WATERHOUS 


distillation at comparative'y low temperatures ; that 
the organic matter was not in all cases of vegetable 
origin, but was in some instances derived from animal 
substances in contact with limestone ; and, roe 8 
that the stock of petroleum in the rocks is practically 
complete. It follows, of course, that the supply is ex- 
a ustible, but geologists do not even guess at its 
uration.” In contrast with all this is Mendeleef’s 
view that petroleum is not a product from organic 
material, but is chiefly formed by the action of water 
at high temperatures on carbide of iron, which he 
Supposes to exist in abundance within or below the 
earth’s crust. The cracks and fissures caused by the 
ppheaval of mountain chains permit water to reach 
h heated carbide at great depths, and carbides of 
'Yerogen result in accordance with the general equa- 


+ 4mH.0 = mFe:0, + Con Hew 


hydrocarbides then distill condense within 
nace sedimentary strata. The occurrence of pe- 
b- eum in active voleanic areas, as in Sicily and 
held to accord with this hypothesis, wisieh 
ma is also consistent with the remarkable fact that 

- is usually found in the vicinity of mountains. 
att éssor Reynolds’ chief reason for referring to this 
ave hypothesis was that it permits us to sup- 
the whe hydrocarbides are still being formed within 

earth’s shell, copesiolly beneath the geologically 

mountain chains, 


and that the supply of pe- 


| value. 
| portable of all fue 


GASIFIED PETROLEUM. 


| The hydrocarbides of American petroleum belong to 
the saturated group C, Hoa.», whereas those of Russian 
| petroleum are mainly benzenoid hydrocarbides of the 
‘general formula C,H, isomeric with the olefines, but 
really hydrogenized aromatic compounds of the naph- 
|thene series. Petroleum from both sources affords 
some of the lower homologues of marsh gas—hence in 
| the process of refining crude petroleum by distillation 
| the first products consist largely of butane, pentane, 
and hexane, which are separated and condensed by 


obtainable in nature. 


poses, owing to its high volatility. Between 80° and 


120° American petroleum affords a re of specific | 
| 


gravity about 0°75, and above 130° the illuminating 
oils are obtained, whose gravities vary about 0°8, while 
the residue which is not vaporized at 300° includes the 
heavier lubricating oils, which are also admirably 


Not so liquid petroleum, which is the most | from spots and defects which mar the beaut 


) | pressure, the product being used for refrigerating pur- | 


| 


iI 


suited for use as fuel, and are cheaper than those | 


generally used for lighting purposes. During this 
process of refining by simple distillation there is al- 
ways more or less decomposition in progress, hydro- 


carbides of high molecular weight being resolved into | 


simpler ones at a comparatively high temperature ; 
and when crude petroleum or its constituents are 


rapidly heated, this resolution can be carried so far as | 


to convert a large proportion of the oil into permanent | 


gas, valuable alike for illuminating and heating pur- 


The president proceeded to discuss at some | 


and per- 
fection of the screens, and consequently of the images 
roduced from them. Some trials were also made by 
r. Turner in the office of ruling screens on sheets 
of plate glassevenly coated with India rubber dusted 
over with fine plumbago, which gives a very opaque 
film easily cut with a point in the ruling machine. 
While in Europe ‘last year I obtained from America 
some glass ruled screens frow two makers, one of whom 
produces his screens direct on glass, and the other by 
photography. Both of these kinds of screens have given 
much better results than anything we had tried before, 
and with one of the finest screens ruled on glass—150 
lines to the inch, which Mr. Levy kindly sent me for 
trial—the process seemed to go almost automatically. 
The usual way of using these screens is to place them 
in front of the sensitive plate, leaving a mall space be- 
tween, which may either be fixed or varied according 
to the subject to reproduced ; or the screen may be 
placed in front of a transparency of the subject to be 
7 meeegsory and a negative made in the copying camera. 
1ave not yet been able to go into this subject myself, 
and so can say little about the best method of using 


| the screens, and the effects that may be produced by 
| various ways of working. The subject is a very inter- 


esting one, and I hope to be able to say more about it 
hereafter. The negatives are usually taken by the wet 


| collodion process, as giving the clearest and sharpest re- 


sults, and have to be intensified in the same way as or- 
dinary black and white negatives,so that the blacks 
may be nearly opaque and the clear spaces as transpar- 
ent as possible. ‘The best way of ions this is with 
copper bromide and silver nitrate, followed, if neces- 


v08es. 
lengtin the investigations which have been made a may, by treatment with hydrosulphate of ammonia. 


ing recent years into the production and properties o 


this permanent gas. He maintained that the results| 


justify his statement that petroleum isa liquefied gas. 


well as a fuel, whereas coal and peat can only be used 


which differs, therefore, very greatly from coal and | 
peat, for petroleum can be used as an illuminant as | 


|as illuminants in so far as they can afford carbureted | 


|gas. Further, he asserted that petroleum is the most 
|eoncentrated and portable fuel. In proof of this h 


|—weight for weight, petroleum evaporates twice as | 


much water as does. The particulars are : 

fined petroleum 1 lb. evaporated 12°02 Ib. of water; 1 
lb. poor steam coal evaporated 6°5 lb. of water. Crude 
petroleum and Pittsburg coal gave respectively 15 and 
7°2 lb. of water per Ib. of fuel. Professor Unwin com- 


| till in the deepest shadows the 


| pared petroleum with Welsh coal, and found that | 


12°16 lb. of water were evaporated per |b. of petroleum, | the process is very simple. 


or about 25 per cent. better than that afforded by the 
steam coal. 


Petroleum has an advantage over coal in the matter | 


of storage, as one ton of the liquid occupies only four- 
fifths of the space of the same weight of coal, so that a 
steamer constructed to carry 1 000 tons of coal could, 
if provided with suitable tanks, carry 1,200 tons of pe- 
| troleum, equal in fuel value to about 1,900 tons of coal. 
| As to the matter of cost, although at present petroleum 
price of coal would at once render heavy petroleum 
economical for industrial use as fuel. while the present 


is the dearer, a comparatively small advance in the | 
‘plates we use are about the thickness of a stout card, 


prices of the lighter petroleums indicate that they are | 


the cheaper fuel as well as illuminant when gasified. 
Therein is the point of the whole address. If we de- 
sire to use each fuel (coal, peat, or petroleum) in such 
a way as to develop most economically and con- 


| veniently its store of heat energy, we must first par- 
petroleum is the one | 


‘tially or perfectly gasify it, an 
which lends itself most easily and completely to such 
treatment. 


(From Jour. Pxor. Society or Inpta.] 
“HALF-TONE PHOTO-BLOCK PRINTING. 


8.C., Asst. Surveyor- 
General of India. 


THE problem of breaking up the continuous grada- 

| tion of the ee image of half-tone subjects, so 
as to render it suitable for various methods of press 
printing, was one which exercised the ingenuity of 

photo-mechanical printers for many years; but so far 

as in half-tones is concerned, 

|nothing really practical was done till Meisenbach, of 
| Munich, brought out his so-called ‘‘ autotype” process, 
|in which the image was broken up by a series of lines 
| crossing each other at right angles or thereabout, and 
| forming a number of dots and spaces varying in size 
| and nature according to the depth of shade in various 
| parts of the picture. The use of lined screens and net- 
work of various kinds for this purpose was not by any 

means new; but, whereas, in most of the earlier me- 

thods proposed, the photographic image was merely 

cut up into small spaces by a network, or broken up by 

the wrinkling of a gelatine film, 

method there was a distinct independent gradation 

given to the image by the cross lines or dots being of 

| different thicknesses, corresponding to the gradation of 
|the picture. This was an enormous advance, and 
/although the actual methods of employing the ruled 
| sereens in use by different operators following Meisen- 
| bach’s system may vary, the principle of obtaining this 
| gradation by diffusion or diffraction is the same in all, 
| the amount of it being regulated by the distance of the 
ruled sereen from the original or from the sensitive 

plate and the amount of light passing through it, as 


in Meisenbach’s | 


1e negative should show an image in good gra- 
dation, but broken up into a network inclosing 
sinall points, varying in size and character according to 
the amount of exposure received in different parts of 
the film. Inthe darkest parts of the negative, which 
represent the lights or white spaces of the finished 
print, these points have the appearance of small trans- 
parent dots Joined by opaque spaces ; and as the nega- 


© | tive increases in transparency, corresponding to the in- 
| advanced statements deduced from experiments. First | al 


creasing depths of shadein the print, the transparent 
dots increase in size and the opaque spaces decrease, 

disteibution of light and 
shade in the dots and spaces is quite reversed, and the 
negative image is formed by very small opaque dots 


| joined by transparent spaces, and finally, in the deep- 


est shadows of all, by complete transparency. 

Having obtained a good grained negative, the rest of 
The image may be etched 
on copper or zine plates in various ways, using either 
a thin film of asphalt or of bichromated albumen, ete., 
asthe sensitive surface. It must be noted, however, 


| that if the image is printed directly on the metal sur- 
| face, a reversed negative will be required. 
| seem to be ordinarily used for these blocks and offer 


Zine plates 


more facilities for deep biting when necessary ; but we 


| have found thin copper plates in many ways more con- 


venient, and we make them easily for ourselves by 
electrotyping from a highly polished copper plate. The 


quite flexible, and can easily be cut with shears. 
The first thing is to fix a fine dust grain of powdered 


| asphaltum upon the clean polished surface of the cop- 
per plate, just in the same way as is done for the ordin- 
| ary intaglio photo-etching process. The grain should 
| be very fine, so as to be eaten away during the etching 


of the image, but just suffice to hold down the gelatine 
image. A print is now taken from the grained negative 


|upon the ordinary standard brown autotype tissue, 


transferred under water tothe prepared thin copper 
plate and developed in hot water in the ordinary 
way. 

A quantity of prints may be developed upon the same 
late and etched together or separately, according to 
he requirements of the various subjects. The pigment 

prints should be made in sunshine, and require an ex- 

ure of about two minutes. After development, the 
images are dried off in the usual way with spirit of 
wine, and parts not requiring to be etched, as well as 
the back of the plate, are painted over with asphalt 
varnish to protect them from the etching fluid. Before 
etching, the prints should be carefully examined to see 
that there are no defective parts, and especially that 
the grain is crisp and sharp ; the slightest want of con- 
tact in the printing frame will spoil the result. 

The copper plate bearing the gelatine image is now 
laced in a solution of perchloride of iron at 44 degrees 
aume, and the process of etching is carefully watched, 

the biting being allowed to continue for ten or twelve 
minutes, after the first signs of action, or until the 
greater part of the image is etched; the plate is then 
placed in a weaker solution of perchloride at 40 de- 
grees Baume and left in this for another six or eight 
minutes, until every part of the image has been eaten 
into the copper except the deepest shadows. The 
gelatine image is then washed off in a strong current of 
water, and the plate cleaned with ammonia and chalk. 
If the etching has been properly carried out, a per- 
fect image in relief will now be obtained, with every 
line and dot of the grained negative reproduced clear 
and sharp. On advantage of this mode of etching is 
that the grain is not underbitten ; the finest lines and 
dots are always perfect, because, if the finer parts 
should be over-etched, the image is attacked by the 
perchloride on the surface without removing the gela- 
tine film, as would be the case in etching an image in 
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shadows, but not sufficiently so to interfere with the | 
printing; in fact, this may assist it by causing the 

deeper shadows to take up more ink than the lights, | 
and so form a natural, graduated method of overlaying, 

so important in typographic printing. The plate now | 
obtained, though fairly deep, is not sufficiently so for 

printing purposes, and recourse must be had to rebit- 

ing, which is the most important and delicate part of 

the process. For this purpose a hard gelatine or 
smooth rubber roller should be used, and the image is | 
very carefully rolled up with an iak composed of good 

lithographie ink and black wax thinned down with 

sufficient lithographic varnish to just make it workable 
on the slab, the ink being as hard as possible. The 
black wax composition is similar to that used for mak- 
ing electrotyping moulds, and is made of— 
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melted together. 

With due care, the image is easily rolled up with this 
composition, and it forms such a powerfu 
the etching solution that a very thin film will be found 
sufficient to protect the image. After rolling in, the 
plate is slightly warmed over a gas stove and the back 
of it and the margins of the picture again painted over 
with asphalt varnish. It is then put into a 38 degree 
Baume solution of perchloride of iron, and should 
stand about two minutes’ etching ; this will deepen 
the image considerably, but may have to be repeated 
a second and sometimes a third time before sufficient 
depth is obtained, care being taken that between each 
biting the plate is thoroughly cleaned with turpentine 
and benzole. 

A great deal can be done with the plate to improve 
it during the process of rebiting by painting out and 
biting only such parts of the plate as may require it ; 
but this depends upon the requirements of the subject 
and the skill of the operator. 

When the etching is quite finished, the plate is cut | 
to the size required, leaving, as a rule, a narrow black 
line or border round the subject, and it is then ready | 
for mounting. | 

Mr. Turner has adopted an ingenious way of doing , 
this, which may be novel. The copper plates, being | 
very thin, are fastened down to blocks of wood, type 
high, with strong bichromated gelatine, and hold ex- 
ceedingly well, though zine plates treated in the same 
way do not seem to hold so well. The back of the 
plate is first carefully cleaned with turpentine, and 
afterward with a strong solution of caustic potash, in 
order to free it from all traces of greasy matter which 
might prevent adherence. It is then dried and a sheet 
- white tissue paper is attached to it with a solution 
of— 

CGrelatine. 
Potash bichromate. . 
Water...... 


Upon the wooden block a sheet of thin drawing 
paper is attached with the same solution. Thg tissue 
paper on the back of the plate and the paper on the 
wooden block are now thickly coated with the bichro- 
mate solution, and the two surfaces brought into close 
contact with each other and placed under pressure. A 
piece of oiled paper is laid on a sheet of thick glass, 
and the blocks laid face downward upon it; a number 
of sheets of thick plate glass are then piled on, and 
the whole left till the next day, when it will be found 
that the copper plates are firmly attached to the 
wooden bloeks and quite level. A proof is then taken | 
and, if necessary, the typographic images can be 
touched up with a roulette or graver to bring out | 
lights, or with a buruisher to deepen shadows. | 

The printing of these blocks seems to offer no great 
difficulties, provided the wood does not warp and the | 
surface remains level. The image, being broken up 
all over into a series of minute dots and spaces, offers | 
a good support for the roller, and the images generally 
print very sharp and clear. The quality of the paper | 
has, however, a very great influence on the result, and 
the best impressions are obtained on highly glazed 
paper. 

Eder’s Jahrbuch for this year contains two illustra- 
tions printed from the same block by Meisenbach, one 
on the highly glazed paper being of a rich full tone, 
and almost as perfect in gradation of light and shade 
as a collotype print, while the other, printed on ordin- 
ary paper from the same block, is poor, flat and spotty. 
Enameled paper, as used for collotype, also gives good 
impressions, but they are easily damaged. There does 
not seem to be the same necessity for overlaying as 
with ordinary deep-cut blocks, though it is probable 
that a skillful use of this auxiliary might aid in pro- 
ducing the finest results a block would be capable of 
giving. 


PROTECTING DYNAMOs. 
By BAIN. 


A LIGHTNING arrester that does not arrest is like an 
inefficient police officer; and there are a great number 
of lightning arresters of this type. An old style device 
which has always been successful with a few exceptions, 
in telegraphing, is the saw tooth plates; one connected 
to ground and an opposite one separated only a frac- 
tion of an inch and connected to line. Lightning will 
crack through this simple device a dozen times a day 
and do no harm. Combs would work just as well on 
an electric light circuit if it were not for the fact that 
the powerful current of a dynamo will follow the light- 
ning are across the combs and thus short-circuit the 
dynamo. A fuse between the ground comb and the 
yvround will prevent any dangerous results, But it fre- 
quently happens that several flashes come in rapid 
succession, and in such a case the second flash would 
not go to ground over this path because of the long 
gap where the fuse Ynelted away. Efforts have been 
made to produce an arrester that would substitute 
fuses, but in most of these devices asingle flash seldom 
fails to blow all the fuses. It is unnecessary to desig- 
uate the various devices that have been called light 
uing arresters, and are still being sold under that false 
name, 
most of them have failed. 


resist to | 


| cian. 


I will say, though, that I have records waa 


It is that the lightsof| Fig. 1 illustrates a device, however, which will be rarely happens in «a healthy person 1 
the deep|found more reliable than most of the fancy finished can be absorbed to cause any alteration in t 


machines that do not arrest. Leave your old saw tooth 
plates as they were and take out your fuses. Substi- 
tute instead a tin or iron bucket, a couple of powder 
kegs each with one head out. Sink these kegs ina 
bed of charcoal or coke under the eaves of your engine 
or dynamo room. Cennect these vessels together and 
to agood ground, gas or water pipe, by wire. Take the 
ground wire for the circuit to the bucket and let it dip 
down about half the way to the bottom. Now fill the 


~ 


Fie. 1.—PROTECTING DYNAMOs. 


kegs with water, and keep them filled. A bucket for 
each side of the circuit will be required. 1 have known 
this device to be in use for severai years without any 
disastrous results from lightning. The only objection 
to it is that the buckets or vessels must be kept filled 
with water. 

Static electricity, produced by rapidly traveling 
belts, especially on cold, crisp days in winter, is very 
annoying and dangerous. I have seen a well insulated 
dynamo standing idle become charged as a condenser, 
to such an extent that it would knock a man down 
when he touched it. Had this machine been thrown 
suddenly into circuit, the discharge would have caused 
an are to ground and produced, no doubt, a burn-out, 
just as lightning would have done. 

I have found a very efficient device to completely and 
thoroughly protect dynamos and underground cables 
against damage resulting from statie electricity. As the 
device costs little or nothing, it can be easily applied 
and is worth trying. 

Fig. 2 represents the static preventer. It consists of 
a piece of vuleanite with a screw and two copper wash- 
ers at each end. The piece of vulcanite should be 7 
inches long by 1 inch wide and ‘44 inch thick. Pastea 


ad 


Fie. 2—PROTECTING DYNAMOS. 


piece of semi-calendered writing paper under the 
screws and one side of the vulcanite, draw with a soft 
lead pencil a line as indicated from one washer to 
the other. The line should be carefully drawn, so 
that electric continuity between the washers is secured. 
This lead pencil mark will measure several megohins, 
but it will prevent an accumulation of static charge. 
Connect the frame of each dynamo to the ground 
through one of these devices, also connect each side 
of the cireuit to ground in the same way. If there is 
any lead cable in circuit, locate one of these devices in 
a dry place and connect the copper conductor of the 
lead cable through the pencil mark to the ground. This 
simple little wrinkle will prevent many burn-outs 
from so-called ‘‘mysterious causes.”— Western Electri- 


FATAL RESULT OF WATER DRINKING. 


An old way of poisoning criminals used to be to 
compel them to swallow large quantities of bull’s 
blood, and it is (the Lancet says) interesting to note 
how this acted as a means of causing death. Bull's 
blood is not a poison at all in the ordinary sense of the 
word; but when it enters the stomach it forms a 
coagulum and, instead of the organ being filled with 
liquid which might be ejected by vomiting, it is filled 
with a solid mass. This mass presses upward upon 
the heart and displaces it. The pressure upward up- 
on the lungs interferes with the respiration, and the 
pressure backward upon the aorta, vena cava and 
the solar plexus would 
cause death. The same thing occurs in «nimals when 
they are first turned out among the clover; they over- 
eat themselves, and are very likely to die from over- 
distension. Generally death cannot be brought about 


by the simple drinking of fluids, because the stomach | 


is able to eject them. 
not always the case. 
days ago there was a notice of three Frenchmen who 


Apparently, however, this is 


laid a wager as to who would drink most water, and | 


all three of them died in a comparatively short time. 
The death in this case might have been partly due to 
the distension of the stomach and partly to the effect 


of the water on the blood after its absorption, It very! pass 


probably be sufficient to) 


In one of the lay papers a few! 


that enough Water 


he b 
because it is excreted as rapidly as it is absorbed aay 
the composition of the bl is kept nearly constant, 


(Nature.] 


THE BEARING OF PATHOLOGY UPON 
DOCTRINE OF THE TRANSMISSION op 
ACQUIRED CHARACTERS. 


For more than two years the English public hag 
been in possession of an excellent translation of gyp. 
dry of Weismann’s more important essays.* The ob. 
ject of this od is not to expound Weismann’s views 

nerally. at office has already been undertaken 

y the persons best qualified to perform it.+ We pro. 
pose merely to discuss one of his topics under a single 
'aspect—the ‘‘ Transmission of Acquired Char ” 
| in its relations to pathology. 

' We cannot, however, avoid reviewing some of the 
‘leading points in Weismann’s system which bear upon 
our immediate topic. 

At the root of the matter lies the all-important dis. 
tinction between reproductive and somatic cells. Say- 
ing among the lowest forms of animal life, an organism 
may be regarded as made up of two parts. There are 
the reproductive cells. With these the future of the 
species lies. They are the visible basis of its per. 
petuity. The remaining tissues of the body are styled 

“somatic.” Itis natural to us to think of the “gs 
matic” tissues as something higher and nobler than 
the reproductive cells—to contrast the simplicity of 

| the latter in structure and endowment with the intrj- 
eacy of the former. But there is another point of 
view, which inverts matters; which regards the somatic 
tissues—the body and its manifold endowments—sim. 

ly as a sort of living case or appendage of the repro- 

uctive cells. The reproductive cells look after the 
perpetuity of the species, the somatic cells look after 
the reproductive cells. 

Now, if we travel back to the simplest forms of ani- 
mal life, we lose sight of this distinction. The principle 
of differentiation of labor is not yet recognized. Among 

the protozoa the distinction between reproductive 
and somatie cells has no place. Every part of the or- 
ganism has it in its power to reproduce the entire or- 
ganism. No special material is reserved to serve the 
purposes of reproduction. As we ascend in the scale 
of animal life, differentiation of labor begins. There 
is from the outset a reservation of reproductive cells, 
which serve as the demonstrable links between sue 
cessive generations of organisms. But in sundry of 
the highest forms of animal life a third condition ob- 
tains. There is at the outset no reservation of cells; 
differentiation overtakes the entire organism—there is 
no exemption, 

Not till the close of embryonic life do the reprodue- 
tive cells appear, and when they do so it is as the off- 
spring of somatic cells. This third condition was felt 
by Weismann as a difficulty, and led to an important 
modification in his terminology. The problem he had 
to explain was this: How can cells which have ap 
parently lost their reproductive characters afterward 
regain them? The solution he found was that the 
differentiation undergone by certain cells was never in 

‘reality thoroughgoing enough to deprive them of their 
| original characters. Bienes or later a moment arrives 
| at which the original “germ plasm” becomes again pre- 
|}dominant. Instead, then, of in “germ cells,” the 
| basis of perpetuity of the species is laid in “germ 
plasm.” 
| We have now to consider the bearing of these views 
upon the doctrine of the transmission of acquired 
| characters. 
| Itisof the utmost importance to understand pre 
| cisely what Weismann means by the term “acquire 
|character.” Acquired characters are opposed to orig 
'nal characters. To grasp the distinction we are sent 
| back to a time before the distinction between repro 
ductive and somatic cells existed. The characters 
already present at this early period are original char- 
acters. ter on, the reproductive and somatic cells 
7. company, to follow separate careers of their own. 
t is the somatic cells—the body—which comes chiefly 
into collision with the environment, and in doing 80 
undergoes various modifications. Now these modif- 
cations are the acquired characters” the transmis} 
| bility of which Weismann denies. 
They may be something purely local, as a scar or 4 
| wutilation. They may be something which involves 
| the modification of complex musculo-nervous imechab- 
isms, as in delicate manipulations and tricks of skill, 
| such as violin playing. Now, how is it conceivable, 
he argues, that such specific changes in the somatic 
| tissues should influence the reproductive cells in the 
| same direction ? Whether they influence them at all 
is not the matter in dispute. That they do this is not 
only conceivable, but highly probable. But how cat 
the somatic cells stamp their own special characters 
upon the reproductive cells ? 
| We now turn to the main topic of this paper. Has 
pathology anything to say, either for or against the 
| transminissibitity of acquired characters ? 

Now, as to the transmissibility of sundry forms of 
disease there is no question. That pathological char 
acters are transmitted is universally allowed. The 
difficulty, however, is to decide whether such charac- 

ters were really acquired, in the strict sense in whi¢ 
| Weismann uses the term. We shall find that it willre 
| quire considerable care to adduce instances which are 
really appropriate. With this preliminary caution We 
may proceed to attempt some sort of yreliminary 
classification of our pathological data. We shall find 
| that they fall, roughly, into three main groups: . 

(1) Morbid characters which are obviously acquired 
by the organism, and as obviously transmitted. Bu 
| since they are in no sense the acquisition of the so 
| cells as such, but of the entire organism—somatic ; 
reproductive cells alike—they cannot be allowed 
“rank.” 
| (2) Morbid characters in which an element of trap 
mission is obvious, but where a closer investigation T 


* Translation edited by E. B. Ponlton, Schonland, and Shipley. 
+ Prof. Moseley’s two articles in Nature, vols. xxxiii. and xx 
enssion introdnced by Prof. Lankester at the meeting of the 
Association, 1887. ” 
tSee Weismann’s essay on “ Foundation of a Theory of Heredity. 
™. 
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veals the fact that, supposing them to have been ac- 
ired, in Weismann’s sense of the word, it is not pre- 
b what was acquired that is transmitted, but 
something broader and more general. : 

(3) The cases which are really in point : morbid char- 
acters Which were really acquired by the somatic tis- 
sues alone. We shall see, later, whether or no these 
are transmitted. 

(i) This group embraces all those cases in which a 
morbid character is acquired by the entire organism, 
somatic and reproductive celis alike. Behind the dis- 
tinction between somatic and reproductive cells lies 
the fact of a common relation to the circulatory and 
nervous systems. Any change, therefore, in the circu- 
lation for example, will affect both. A pregnant wo- 
man takes a fever, and transmits it there and then 
to her offspring. There is no more mystery in this 
than in the fact that certain poisons produce abortion 
_indeed, the materies morbi is a poison in either case. 
But this explanation has, in all probability, a much 
wider range than the zymotie diseases. Consider, for 
example, gout. In a sense it is no doubt true to say 
that gout was an acquired disease. We can point to 
periods in the world’s history in which gout was con- 
spicuous by its absence. We can trace with some de- 

e of accuracy its rise and progress at different 
epochs, and point to the conditions under which it 
rose, as, for example, in the early days of the Roman 
empire.* 

But even if we allow that gout was, in a general 
sense, an acquisition of civilized society, we have only 
to reflect on its pathology to see that it could never 
have been acquired in Weismann’s sense. For what is 

mut? People usually think of gout by one of its man- 
ifestations—inflammation. This, however, is in real- 
ity no more than asymptom—perhaps than an inci- 
dent—of a condition. The gouty attack is due to the 
existence of certain sites in the system conveniently 
cool and dry for the deposition of what are popularly 
known as chalk stones, if, indeed, it be correct to 
think of the morbid process as a deposition. The 
general morbid condition lies deeper, and still eludes 
us. But if we are in the dark as to the precise nature 
of the pathology of gout, it would be affectation to 
say that we are unable to prescribe its general out- 
lines. Is it a degeneration, in which the entire organ- 
ism shares? Then it will be a morbid acquisition of 
both somatic and reproductive cells alike. Oris ita 
failure in metabolism generally? The same will be 
the case. Oris it due to a failure in some particular 
gland to elaborate the materials brought to it, or to 
do its share of excretion ? If so, the mischief will im- 


mediately make itself felt in the circulation, and the) 


conditions of the sufferer will become practically those 


of slow self-poisoning. So that on no hypothesis can | 
we represent gout as an acquisition of the somatic cells | 


exclusively. 

It is the element of progressive heredity which makes 
the hypothesis of transmission of acquired characters 
an attractive one in a disease like gout. This element 
is, in the case of certain families, strongly marked. We 
even see children suffering from the disease. And 
bearing in mind what we know of its wtiology, we nat- 
urally say to ourselves, ‘“‘It was not this child's fault 
that he was born gouty. ‘The fathers must have eaten 
the sour grapes,’ or in this case, perhaps, have drunk 
the sweet ones.” But it needs but a moment’s reflection 
to convince us that the element of progressive here- 
dity, so far from being an anomaly, is deducible from 
the facts of the case. It is true that here we cannot 
directly apply the theory of natural selection. We are 
not now coneerned with conditions of progress, but 
with those of regress. Nature selects the fittest. There 
is no reason why she should select the goutiest. The 
question we have to ask in disease is not whether Na- 
ture selects, but whether she summarily rejects. If 
she stepped in and exterminated the gouty, she would 
stop gout altogether, and with it the feature of pro- 
gressive heredity. But there is no reason to suppose 
that, as a fact, she does anything of the kind. In the 
first place, gout is not a disease which seriously short- 
ens life; in an advanced stage of civilization its exist- 
ence is quite consistent, not merely with life, but with 
the active discharge of elaborate duties. 

But there is another more important consideration. 
Strange as it may sound, there may be good reasons 
for eo that Nature, so far from rejecting, might 
even select, the goutiest. For gout, like other diseases, 
is only one corner of a much wider question. Diseases 
have coincidents and relations which stretch beyond 
the bounds of pathology, and trespass upon biology. 
This, indeed, is a side of clinical study which has only 
comparatively recently received its proper recognition. 

In former days men contented themselves with ob- 
serving the morbid symptoms of a gouty patient; they 
paid no regard to his other “ points”—his nails, his 
teeth, his intellectual endowments. But it may often 
happen that morbid characters have their good 
affinities. This is probably the case in gout. We have 
heard it said, for example, by one of wide experience 
in this disease, ** No gouty person is a fool ”—a state- 
ment which derives some support from the number of 
eminent men who have been the subjects of this 
disease. It is often implied that in what is termed an 

artificial ” civilization natural selection ceases. Might 
we not, perhaps, say that it still proceeds, only upon 
a modified plan? The conditions of the competition 
for existence have altered. The fittest in one genera- 


tion need not be the fittest of another. Thus, in arude | 


State of society, in which sustained physical strength is 
the one thing needful, the gouty man would have no 
chance. His enemies, however inferior they might be, 
would have nothing to do but to lie by for the next 
attack of gout, when they would easily kill him. Ina 


more advanced state of society all this is changed. If 


the gouty man has talents, he probably has friends and 
money. There is no demand for sustained physical 
strength. If he hasthe gout, he can be nursed. His 
feat may be even of advantage to him—he gets into 
Na papers. So that, paradoxical as it may seem, 
ware may even select the gouty, not for their gout, 
ut for their biological equivalents. 
; We have shown then that Nature, so far from inter- 
cring to exterminate the gouty, might even select them. 
uta more plain and obvious reason exists for the 
progressiveness which we sometimes observe in gout. 


*Pliny, Hist, ‘Nat. lib, xxvi. cap. lxiv., ed. Franzins. Senece 
Haase (Lips., 1886), Epistul. lib. xv., Ep. 3 (95). Galen, 
nt, in Hipp, Aphoriem,” cap. xxviii., ed. Kahn, xviii, A. 42, 


If gout be a modification of the system generally, if its ' called, warts and exostoses are hereditary. Further, 
progressive increase in the tissues of a gouty patient, there is in some cases evidence of progressive heredity, 
with increasing years is in some cases a matter of ob-/| the irregularity appearing in the children at an earlier 
| servation, it would only be reasonable to infer that the | age than it appeared previously in the parent. And we 
same is true of the reproductive cells. For,if they | have here what might look at first sight more like a real 
share in the degeneracy, why should they not share | transmission of ge characters than anything we 
in the progressive tendency? In the light of this con-| have yet dealt with. No one questions that something 
sideration we can explain a fact widely received among |is transmitted. The theory of the local origin of the 
| medical men—that the incidence of a gouty inheritance | new growths is gaining ground everywhere, and might 
|falls mainly upon the younger children. Since the| appear to carry the inference that they are acquired, 
| reproductive cells as well as the somatic grow goutier | and that no constitutional element is involved in them. 
‘and goutier as age advances, the later their separa-| Here, however, we must be on our guard against the 
| tion occurs, the more likely will they be to manifest | fallaciousness of words. If by constitutional we mean 
| gout. |something pervading entire organism—a taint in the 
| (2) The second group includes cases in which there is | blood, and so forth—then there is little or no evidence 
/an undoubted transmission of morbid characters, but! to warrant our calling new growths constitutional. 
| where it is by no means certain that they were “ ac-; But if we mean, on the other hand, something which 
|quired” in the sense under discussion. ut even if | was represented in the original germ—an error in the 
| they were, it does not seem that what was acquired is| original plan, not a supervening flaw—then there is 
| transmitted, but something broader and more general. | nothing to encourage us in denying, and a good deal 
| We shall take as examples two important diseases— | to warrant our asserting, their constitutional origin. 
|phthisis and “ new growths ”—alluding briefly to the | However, such an admission is not necessary to our 
| phenomena of ‘* short sight.” present purpose. Let us assume that they are ac- 
| Phthisis may be said to be in one sense, like gout, | quired in the sense in which a scar is acquired. Is it a 
a disease acquired by civilized humanity. ‘* The naked | fact that what is acquired is transmitted? If so, we 
' savage,” writes Dr. Andrew in 1884,* ‘‘ whatever ills he | should look for identity in position and histological 
| may have to bear, rarely reckons phthisis among them; | character in the thing transmitted. But on the whole 
| with every addition to his clothing and the comfort of | neither of these conditions is fulfilled. Certainly they 
his tree or cave, proclivity to it increases *"—a state- | are not in the case of cancer, as the analysis 4 Mr. 
| ment which is fully borne out by what we know of the | Morrant Baker* of 103 of Sir J. Paget's cases dleasty 
spread of phthisis in the Rocky Mountains and the|shows. The distribution of the cancers proper shows 
islands of the Pacific. If we know less of the history | a variation within certain limits. There is a strong 
| of the rise and spread of phthisis than we do of gout, | predilection for certain sites, but these sites are suf- 
| we have more definite conceptions regarding its path-| ficiently numerous. Now, it often happens that, 
ology. At the present day that pathology may be said | where several children inherit cancer from a parent, the 
|to have two sides. There is the side originated and | growth appears in each case in a different site. Norare 
|elaborated by Koch—the demonstration of the con-| the precise histological characters of the growth at all 
| stant presence of a vegetable parasite in the tissues in faithfully preserved in the course of transmission; 
| this disease. There is the chemico-physiological side. | while it has been often observed that on the bodies of 
| Before Pasteur’s time, such terms as ‘“* medium,” | cancerous people innocent growths exist as well.+ So 
| “soil,” as applied to the human organism, were little that the inheritance does not appear to be a liability 
| more than metaphors, while such words as ‘“‘constitu- | to a peculiar modification in a certain part, but a ten- 
| tion,” ** predisposition,” had little more than a meta-| dency to one or more of a group of modifications in 
— value. At present, scores of workers are one of many possible sites. 
| yusily engaged in translating these terms from the| Once more we find ourselves driven to a choice be- 
jlanguage of metaphysics into their chemical and | tween two alternatives, either of which excludes the 
| biological equivalents. transmission of acquired characters. For if new 
| If, then, phthisis was originally acquired, what was | growths are really acquired characters, then it is not 
|it that was acquired? It would seem that we can|exactly what is acquired that is transmitted, but 
| take our choice between saying that the microbe was something broader than it. If, on the other hand, 
acquired, or a habit of body favoring its growth. | they are only acquired in a more general sense, they 
Supposing, then, the acquisition to have been no more fall outside the limits of Weismann’s sense of the term 
than the lodgment of a parasite in the tissues, can we | ‘ acquired character.” 
suppose that it is the parasite which is transmitted?! (3) There remain for our consideration the third and, 
Our facts will hardly warrant such an assumption. | 1n one sense, the most important, group of pathologi- 
How, for example, could we interpret such familiar cal data—those which answer to the qualifications of 
incidents as the following: A mother, after giving acquired characters in Weismann’s stricter usage of 
birth to several children, who successively fall victims the term. Here, if anywhere, would be the ground in 
| to phthisis in young adult life, is ultimately. attacked | pathology toselect for proving the theory of the trans- 
herself by the same disease, at a date removed by an mission of acquired characters; but if must be con- 
interval of several years from the birth of the last fessed that this is just the region in which that theory 
phthisical child. Here we should be driven to assume, receives the least support. This group of pathological 
not in the case of the mother alone, but in each of the | facts embraces a number of accidental lesions, such as 
several children, a long latent period, during which scars and mutilations, which are certainly acquired in 
the parasites, though present in the tissues, made no | the strictest sense of the word. But the evidence for 
sign. Such an assumption presents great difficulties. the og | seeins strong only in the dubious cases, 
Again, the direct transmission of tuberculosis from a| weak in the unexceptionable ones. We have exam- 
mother to her fetus is admittedly rare, whereas on | ples of mutilations practiced for many centuries by 
the supposed hypothesis we should expect to find it | entire races, without being transmitted in a single 
common.+ |instance. Noris it the experience of surgeons that 
But if it is not the parasite that is transmitted, what scars and mutilations which are the results of opera- 
is transmitted? We are driven back on the “other tions are ever transmitted. On the other hand, we 
side ” of the pathology of phthisis. Butif we suppose | have histories of tailless cats and hornless cows. But 
that the transmission is not one of a parasite, but of a , here everything turns upon the comparative certainty 
‘‘diathesis,” or ‘‘ predisposition,” then we desert the | with which we can prove that the initial lesion was 
only standpoint from which there is any chance of | really in the first instance acquired. Have we here to 
proving that the disease was acquired in the sense do with an accidental lesion or a deformity? A closer 
under discussion. For what reasonable ground could | investigation has, in many instances, rendered the 
we have for restricting this ‘“ predisposition” to the | latter the more probable explanation of the two. For 
somatic cells alone, to the exclusion of the reproduc- | example, in the case of the tailless cats, closer research 
tive cells ? | made it appear that the irregularity involved an ab- 
On the hypothesis that the thing transmitted is a | normality affecting many of the lower vertebre. In 
“predisposition,” we can, as in gout, explain the | other cases, the abnormality of the child was so little 
‘element of progressive heredity in phthisis. For, the | like that in the parent as to suggest that it was a 
admission of a morbid change once made, the diffi- | merely accidental coincidence of two different lesions 
culty is not so much to explain its progression as its | in one site.} 
arrest. In certain consumptive families we have in} If we turn to the results of experimental research, we 
the limits of a single generation this morbid progress | are confronted by more than one remarkable series of 
going on under our very eyes. It is the rule to find in| experiments, upon the bearing of which it is impos- 
such families, where several brothers and sisters are| sible as yet to pronounce decisively. The most not- 
attacked, the younger fall victims at an earlier age | able work done in this direction is, perhaps, a series of 
than the e'der, showing in this way their increasing | experiments upon guinea-pigs, undertaken by Brown- 
liability. The explanation is probably identical with | —— and repeated by Westphal.§ They produced 
the one suggested in gout. he entire organism of | epilepsy in a number of these animals by various meth- 
the parent becomes more and more phthisically dis-|ods—section of the cord, section of different nerves, 
posed—somatic and reproductive cells alike. The|ete.—and observed subsequently that certain of the 
later the separation of the latter occurs, the more likely | offspring were epileptic too. 
will they be to manifest phthisis. | But there are several reasons which prevent our ac- 
The same line of argument is applicable to the facts | cepting these results as decisive. The records of the 
of “‘short sight.”¢ Short-sightedness is certainly here- | experiments are said not to be very perfect. Then it 
ditary—it runs in families—but that does not prove | is not contended that ——— was uniformly trans- 
that we have in it an example of the transmission of |nitted. What happened was that each member of the 
acquired characters. For in the first place it would | offspring presented some morbid symptom—usually 
be very difficult to prove that the short sight was in | Some nervous trait, such as epilepsy or paralysis. So 
the first instance acquired in the sense under discus- | that the result of ~~ ~~? experiments would 
sion; while the progressiveness of the morbid char- | rather seem to be this. y producing one morbid 
acter—which seems to support the theory—can be as trait in the parents, he set up a liability to one of sev- 
well explained without it. For if there is no proof eral in the offspring. By producing a single char- 
that the morbid character—the faulty build of the/| acter, he set up a tendency. All this is of extreme im- 
eye—is itself progressive, there is good reason to) portance, and it may well be that the future has much 
suppose that the habits of close attention which min-|that is interesting to reveal in this direction. But, 
ister to the defect are so. In one generation we find a | meanwhile, it cannot be said to lend very much direct 
man simply tasking his eyes; his son works with a/ ——— to the theory now under discussion. | 
simple microscope; his grandson with an improved gain, the choice of lesion in these experiments wes 
microscope. a somewhat unhappy one. ee is @ symptom 
I pass on to consider another group of pathological | Which can be produced in a number of ways—its prox- 
|facts, of the highest importance and interest—new 
growths. The element of heredity doubtless obtains| + gee + st, Bartholomew's Hospital Reports,” 1866. 
here as in the case of gout and phthisis. Thus the statis-| + Odservation of Mr. J. Hutchinson, quoted in Fagge’s “ Medicine,” 
ties of Sir J. Paget in this island and those of Velpeau | vol. i, p. 106. 
on the Continent agree inshowing that heredity can + For a number of other instances, see Weismann’s essay on “be 


be traced in about one-third of the entire cases of can- | 84rp of Matilations,” passim. 
§ See Brown-Séquard, * Researches on Epilepsy,” Boston, 1857; Pap- 
lovrnal de Physiolog 


'eer.§ And amo the benign tumors, as they are 
8 ng y ers in J ie de Homme, tow, i. aud iii., 1858. 1860; 
Archives de physiologie normale et tom, i.-iv., 1868-1872. 
| * Brit. Med. Jour., 1884, 707. vol, is 3 Wy: on Brown- 
+See ili. Séquard, pp. 81, 310, 313; translation, edit y Poulton, 
See Fortechritte der Medicin, Bi. iii., 1885, p. 198; bacilli found in of opposed transmission of morbid characters 


Jungs of fwtal calf, et. 8 months, whose mother was tubercolous, 
§ Erichsen, Surgery,’ seventh edition, p, 787. spleen, 
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poetical description, in which metaphors drawn from 
the phenomena of electricity are liberally employed. 
It might have been more advantageous to have aimed 
at the production of less equivocal symptoms, whose 
pathology is less disputed—such, for example, as facial 
palsy. 

Lastly, we cannot exclude from these experiments | 
the possibility of the introduction into the system of | 
chemical poisons or even parasites, as incidental re- | 
sults of the operations. 

But this does not by any means exhaust our stock of 
instances. The pages of pathology furnish us with 
more than one group of important facts which satisfy 
all the conditions of acquired characters. 

Chief among these stand those numerous modifica- 
tions of various organs which we regard, and rightly 
regard, from a clinical point of view, as part of agiven 
disease, but which might perhaps be more correctly 
described as secondary adjustments made by the or- 
ganism to meet certain primary morbid changes in- 
duced in different organs by the disease itself. Such, 
for example, is hypertrophy of the heart consequent 
upon valvular disease. Such hypertrophy is or is not 
a morbid symptom according to the point of view we 
happen to take. From the clinical standpoint it may 
be conveniently treated as part of the disease. From 
the biological standpoint it is an effort on the part of 
the organism to adjust itself to altered conditions 
brought about by the disease. It is certainly an ac- 
quired character, in the strict sense of the term. 

An illustration will make this plain. Rheumatie 
fever is an hereditary disease.* Inflammation of the 
valves of the heart is common in rheumatic fever, and 
hypertrophy of that organ often follows as a conse- 
quent of this. But who would reckon hypertrophy of 
the heart as forming part of a rheumatic inheritance ? 
It is true, no doubt, that whoso is heir to a disease is 
heir by implication to all the biological incidents of 
that disease. But he is not heir to them for the same 
reasor. The one belongs tohim as the inheritor of a 
morbid tendeney, the other as the possessor of an or- | 
ganisin. Diabetes, again, is in some cases markedly 
hereditary. Secondary characters are acquired in the 
course of this disease also ; such as hypertrophy of the 
bladder or stomach. But, however deemed from his 
cradle to diabetes a person may be, he is not born with 
an hypertrophied bladder and stomach. We should 
think it absurd that such accommodations as these 
should be made before they were wanted. If, then, 
we are right in regarding these as really acquired char- 
acters—and it is difficult to see how we can avoid so 
doing—it seems that pathology has here afforded us a 
sort of crucial experiment. Of the morbid characters 
of which sundry diseases are constituted, some are in- 
herited, some are acquired—the one are constantly 
transmitted, the others, so far as we know, never are. 

But no one pretends that every disease is inherited. 
Consider, for example, such a disease as lead-poisoning. 
Here, there is not, obviously, any element of heredity. 
That two people are not equally liable may be true 
enough ; that predisposing causes exist is doubtless the 
case; but that does not prove an element of heredity. 
Predispositions may be themselves acquired, as is the 
ease in alcoholism. In such cases as lead-poisoning, 
we rightly stress the importance of the environment, 
and minimize inherited tendencies. But such diseases 
will be of little use to us here, unless twoconditions are 
complied with. The first is that they leave durable 
and definite lesions behind them; the second is that 
such lesions are not inconsistent with the procreation 
of children. Of such lesions the familiar ‘ wrist drop” 
of lead-poisoning may be cited as a good example. It 
is often durable; in not a few cases it is not cured ; it 
is not inconsistent with the procreation of children. 
But there is no evidence to show that this or kindred 
lesions are ever transmitted. Facial palsy would be 
another instance, this malady being often of consider- 
able duration. This group of cases constitutes an- 
other piece of negative evidence, not so important as 
the last, because these cases are rarer, but still not un- 
important. 

It can hardly be disputed that these characters are 
acquired in the sense under discussion. There must 
have been frequent opportunities of transmission, but | 
we have no evidence fi anything of the kind. 

The general conclusion we have arrived at in this 
paper is that pathology, so far from offering any sup- 
port to the hypothesis of the transmission of acquired 
characters, pronounces against it. We have seen that 
it is possible to bring up a mass of evidence, which 
seems at first sight to favor that hypothesis. On fur- 
ther consideration, however, it becomes clear that only 
asmall portion of that evidence can be allowed to 
rank.” 

A considerable number of facts must be rejected, 
because though there can be no doubt that the mor- 
bid characters here present are both acquired and 
transmitted, they are not acquired in the sense under 
discussion—that is, by the somatic cells exclusively— 
but by the entire organisin. 

A considerable number of facts, again, meet with a 
like rejection, because there is no question that here 
certain morbid characters are transmitted, yet even 
supposing them to have been acquired, it does not 
appear that precisely what was acquired is transmitted, 
but something broader and more general. 

A considerable number of facts remain which may 
be allowed to “rank ” as genuine instances of acquired 
characters. These, if the hypothesis be correct, should 
be transmitted. But of such transmission we find little 
or no trace. 

lf we begin with scars and mutilations, even if the 
facts are not all on one side, the balance of evidence is 
decidedly against the hypothesis. If we appeal to the 
results of experimental research, the question is more 
open ; but if the hypothesis does not encounter quite 
so decided an opposition in this quarter, it can scarcely 
be said to derive much support there. 

If we pass into the main region of pathology, we 
have to use some cireumspection in looking about for 
instances which shall be genuine examples of acquired 
characters, That such instances really exist it has | 
been our endeavor to show, notably in those secondary 


** Treatise on Medicine,” by Fagge and Pye-Smith, Third edition, 
voi. ii., p. 


characters which organisins acquire by way of accom- 
modating tnemselves to the effects produced by dis- 
ease. So far from being rare or recondite, these con- 
stitute a group of familiar and well ascertained facts. 
If transmission has not occurred, it cannot be for want 
of opportunity—there must have been scores of such 
opportunities. That it has not occurred constitutes a 
piece of very important evidence against the hypothe- 
sis under discussion. Henry J. TYLDEN. 


THE SUN A GREAT MAGNET.* 


WE propose to consider, this evening, the fast grow- 
ing belief and evidence of the part played by those 
mysterious elements, magnetism and electricity, in the 
great problems now engaging the serious attention of 
scientists as to the nature and force of these elements 
as variable exponents in the cosmical relation of the 
sun and all the bodies of our solar system. 

The idea of our vast solar orb being not only a 
great magnet with a radiant field covering the whole 
area of the solar system, as well as a magazine of 
electric energy, and perhaps without a limit in its 
field of force, is not a new one. 

The difficulties besetting the investigation of obscure 
or occult phenomena and indirect effect of agents and 
forces that we cannot handle and harness to our will 
has been one of the drawbacks upon magnetic and 
electric investigation. 

The fact of the existence of the invisible static force 
of gravity, and its active and equally invisible opponent 
generated by circular motion, lay dormant through all 
the ages of the old civilized world to stand forth at the 
dawn of enlightenment; while yet another century 
elapsed ere electricity and magnetism were recognized 
as forming an essential feature in the physics of our 
globe ; and yet another century is nearly past ere their 
cosinical force is beginning to be appreciated. 

Their hidden vatures ever cenndling in the way of 
positive and exact investigation seem to have been a 
bar to progress. 

Magnetism as a force has an intimate relation to 
electricity, as is well shown in the fact that they are 


jun 
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netic force and heat travel through space in the 
manner, but with different degrees of activity and 
different degrees of affinity. Their affinities }, 
contradictory or antagonistic in a curious and inogt 
incomprehensible manner. We think we unders 

or try to understand, the true nature of color, of inter. 
ference in light and heat waves, of the counter indy. 
tion of electric and magnetic force, and yet we must 
still say that they are as ever a mnystery. 

As gravity and centrifugal force can safely be 
assigned as the allotropic or static elements that’ con. 
trol cosmic matter in motion, so light, heat, electricit 
and magnetism or their interchangeable combinations 
may be as safely assigned as the active elements of the 
solar system, and as far as we may know the entire 

No more fascinating mystery be pe the 
tention of astronomers than that which the ane 
corona presents ; that vast and somewhat irregular 
halo surrounding the orb of day, but never seen ex- 
cept when the sun is totally eclipsed, has been a cep- 
tenarian theme of theorizing, but until very lately 
treated as a material element. 

Professor Hastings cast a doubt upon that condition 
and expressed his belief, after an investigation of the 
late eclipses, that the accepted theories regarding the 
sun’s atmosphere will have to be abandoned. 

The idea that a mass of matter as an incandescent 
gas extending from 600,000 to 1,000,000 miles from the 
body of the sun, showing a radiant, ever-changi 
form, does not hold to reason, nor to the nature 
gravitating matter under the repulsive effects of 
heat, as shown by the action of the eruptive promi- 
nences, which by their natural motions, so like the 
effects that are produced upon the earth, give fair 
evidence as to their nature, and a very satisfactory 
one as shown by the spectroscope. 

The discordances and vagaries of the corona, as re- 
vealed by the spectroscope during the eclipses of the 
past few years, and the close relations of some of the 
comets in their perihelion passages, nearly grazing the 
sun’s surface without apparent retardation or disturb- 
ance of their orbital relations, in fact, in one case, pass- 


Fra. 1. 


generators of each other in our everyday work. That 
a magnet exerts a powerful force in deflecting an 
electric current, as shown on presenting the poles of a 
magnet near an electric arc, and its most wonderful 
effect on the electric current while passing through a 
vacuum, are notable facts. 

There are but few observers now that have not had 
ocular demonstration of the intimate relations of 
these two great cosmical elements in their adaptation 
to human economy and the gratification of our wants 
in light, heat and power giving forces so largely in use 
at the present day. 

These elements are convertible terms of a vast force, 
as yet but scarcely recognized in the scheme of the 
solar system; yet for nearly a quarter of a century they 
have been observed as a dominant activity in the 
earth’s atmosphere; as an electric and magnetic force 
coincident with observed disturbances upon the solar 
surface. 


The numerous observations of coincident effects of | 


disturbance on the solar surface with magnetic and 
auroral phenomena on the earth and in its atmosphere 
need not be itemized here; for they have been the sub 
ject of publication for many years; but the conclu- 
sions of investigators as to the properties and period- 
icities of these mysterious elements claim serious 
attention. 

More than twenty years ago Clerk Maxwell asserted 


| that light was an electro-magnetic wave movement. 


Following this suggestion, Professor Hertz, of Brown 
University, in a series of well defined experiments, has 
shown that electro-dynamic force is, like light, a wave 


luminous ether, the atmosphere, and through fluids 
and solids that are akin to its power of transmission, 
and, like light, is subject to reflection, refraction and 
concentration by means of lenses. He assigns a longer 


| wave length than that due to light, but claims a veloc- 


ity of transmission equal to that of light. 
From this we are led to infer that light, electro-mag- 


* G. D. Hiscox in a lecture before the Astronomical Department of the 
Brooklyn Institute of Arts and Sciences, Dec, 14, I 


j}motion propagated through interplanetary space, the | 


ing far within the limits of the corona at a speed of 180 
times the velocity of the earth in its orbit, staggers the 
belief in its material composition. These considera- 
tions strongly suggest the possibility as well as the 
probability that our mysterious, self-luminous element, 
electricity, not heretofore identified with the solar*con- 
stitution, is, in reality, the vast envelope of the sun, 
which we name the corona. 

Professor Bigelow has recently made a series of 
mathematical investigations of the corona, from mea- 
surements of photographs of several eclipses, from 
which he deduces a new order of solar phenomena 
that corresponds with an apparent magneto-electric 
radiant from solar magnetic poles that are not coincl- 
dent with the solar axis, and involving an equato' 
magnetic field, strangely corresponding with the rela- 
tion of the magnetic poles of the earth to its axial pole. 
He holds that the corona is an electro-magnetic phe 
nomenon. 

It has long been known that auroras and magnetic 
storms increase and diminish in like ratio with each 
other, and strongly suspected to have a close relation 
to the outburst of spots on the solar surface; yet from 
want of exact coincidence at all times, an anomaly has 
been met that required something to reconcile the 
irregularity of the observed phenomena. : 

It required only a later and sharper observation to 
show that something else upon the sun besides th 
dark spots is concerned in the production of magneti¢ 
phenomena or magnetic storms, which often occur 
in the absence of such spots, at least on the visible 
surface. 

The solar surface is observed to be covered with 4 
layer of great brightness that is in constant agitation 
—the ‘‘ willow leaves” of the older astronomers, DoW 
designated as the fecule of the photosphere. There 
is a constant movement of the fecule like the 
waves of the sea, largely inereased in the neigh- 
borhood of sun spots, and even during the minimum 
sun spot period show an unequal activity on different 
parts of the solar surface. 

Carringcon’s famous observation in 1859 of a disturb- 
ance on the surface of the sun, coincident with a mag 
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imate cause, if there be a single one, we are not as yet | ; 
in a position to formulate. Attempts in this direction 
: usually go no further than a vigorous and often highly f 
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storm and aurora, was not in connection with | of the lecture we reproduce illustrations of its leading 
spots, but was entirely fecular. features. 
art her and similar instance, described by Professor; In Fig. 1.—At the moment of totality in the eclipse 
was followed by a sun spot. of 1878 photographs were taken at Cresson and Junta 
—_ is a singular periodicity of magnetic and au-|stations, showing the characteristics of the corona, 
oral display that has been observed at times corre-| from which Prof. Bigelow has deduced the magnetic 
with the rotation of the sun. This has been | field, as shown in the cut, and from which he has de- 
for periods of four and five successive rota-| duced the magnetic axis of the sun to be 444° from the 
: Its continuance has not, as yet, been fully estab- | axis of revolution, and the zone of magnetic polar 
tons. force or radiant as extending from 29° to 39° from the 
Isolated magnetic storms may occur at any time, | magnetic polar axis, while the whole contour of the 
and are, when taken individually, beyond the power of | coronal lines has a strong resemblance to the well- 
rediction. known lines of force in a spherical magnet. 
Their presence is generally indicated by sudden de-| Prof. Bigelow has also, through a series of computa- 
feetions, and by rapid and great fluctuations in the! tions, deduced the periods of the sun’s zonal rotation 


sunyise 
Sunset. 


direction of the magnetic needle from its normal direc- | as a fluid body, making the polar rotation 2744 days, 
tion. the equatorial rotation 25 days, and has tabula the 
They often take place simultaneously over distant | rotation of each 10° zone from the poles to the equator; 
regions of the globe, and in duration may be confined | his figures differing but slightly from the previous 
toa few hours, a day, or for several days. Its intensity | figures of Spoerer, Tisserand and Faye. 
generates earth currents aud sometimes induces strong| In Fig. 2 is illustrated the position of the terrestrial 
electric currents in our telegraph and telephone sys- magnetic axis to the direction of the solar magneto-elec- 
tems. | tric rays for a diurnal revolution. It will be readily 
At night the aurora becomes a vivid index and sim- | seen that with an inclination of the axis of revolution 
ultaneous reminder of what is manifested in the mo- of 234s° to the ecliptic, and the magnetic axis at 29° 
tions of the magnetic needle. These motions in mid-|from the terestrial axis, the total variation of the 
latitudes are found to vibrate from 1 to 2 degrees and magnetic axis to the direction of the solar mag- 
in polar regions from 4 to 5 degrees. netic rays is 58° on the 2ist of June, for each diurnal 
dan spot activity in relation to rainfall has been a revolution, 5244° representing the noonday dip of the 
subject of observation and discussion for the past | north magnetic pole to the sun. The change in the 
quarter century. Professor Reis has made an ex- amount of dip then decreases during the season until 
haustive study of this phenomenon in relation to high the 21st of + eerenpe when its dip is but 29°, the 
water and excess of rain in the watershed of the river | total variation being still 58°, but divided by its in- 
Rhine, and finds an agreement between the maxima of | clination, being to and from the solar radiant during 
sun spots and flood seasons for several hundred years. each diurnal revolution. During the remainder of the 
He also finds a cycle of 110 years, or about ten times year the north magnetic pole has a mean traverse 
the Wolf sun spot period, and twice Fritz’s 55-year | away from the solar influence until on December 2ist 
period, and a “secular period” of 222 years. These the opposite from the June ition has arrived, and 
are periods in the variations of the mean of the 11-| the southern magnetic pole becomes intensified, while 
year periods. ‘the north pole has but a noon inclination of 54° 
From a most exhaustive investigation of the relation : toward the sun, and a midnight inclination of 524¢° 
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of sun spot activit i plane 
‘ivity to meteorol during the ter | from the vertical to the of the magneto-electric 
bart of the present century in ‘New South ales, a | radiant. 
te ict well suited for Cagetinn, isolated as it is} Thus the varying position of the magnetic axis of 
the inf the vast waters of the southern ocean, where|the earth with the direction of the solar magnetic 
of other continental areas are too distant | radiant produces an observed diurnal variation of 
found the result due to solar influence, it has been/|the declination and intensity of the magnetic needle, 
med at the curves of magnetic and electric|and also a seasonal variation and intensity quite 
mena on the earth follow very closely the|notable. The ellipse in Fig. 2 shows the swing of a 
not sto, ‘h solar activity, and that the influence does | free needle during a diurnal revolution of the earth. 
corres p rae but is extended to a well-defined and | Its test movement in northern mid-latitudes, say 
With th ng cycle in the rainfall. at Philadelphia, reaches 104% minutes of amplitude in 
and earth he points in view, who can say that the sun | summer, decreasing to six minutes in winter, showing 
gravity, li ys no stronger ties of relationship than|that the impact of the solar magnetic radiant is 
wonde hal” t and heat, in the face of evidence of the | greatest when the terrestrial magnetic pole is most in- 
and magnetic manifestations con- | clined toward the sun for each hemisphere, north or 
A Simultaneously exhibited over so vast a/| south. 
There has also been found a small deviation of 


the dozen lantern slides illustrating the theme | the needle of a few seconds only, corresponding with 


the sun’s rotation period of 27 days, which may proba- 
bly be found to be due to the inclination of the mag- 
netic axis of the sun. 

The moon shows evidence of magnetism and mag- 
netic influence by a variation of the needle amounti 
to nearly half a degree between. the extreme late 
position at the first and last quarter. 

The range of the magnetic needle also varies with 
the sun spot intensity and amounts to, according to 
the Paris observations, 12 to 15 minutes, and during 
m etic storms or auroras to one or two degrees. 

he correspondence of solar activity with the mag- 
netic ,orbit of variation and intensity, auroras and 
rainfall, is graphically illustrated in Fig. 3, where 
the observed phenomena of the past hundred years are 
delineated for ocular comparison. The continuous 
black line indicates the range of sun spots by relative 
numbers as figured at the left hand side, with the 
years of maxima and minima figured beneath. The 
dotted lines show the magnetic and electric manifesta- 
tions upon the earth a with observed 
solar activity, decidedly periodic in time, and of uni- 
form cause, as indicated by the similarity of curves 
under the cyclular variations of five, ten and twent 
periods as before mentioned. e variation in rainfall 
as observed in New South Wales during the past 30 
ea is indicated at the right of the lower section, 
ig. 3, which is confirmed in its following of sun spot 
activity, as length of time gives opportunity for com- 
paring a ter number of periodic intervals. 

In conclusion, there can be no doubt but that the 
sun harbors a vast and most active electric and mag- 
netic force, which in its own peculiar way covers the 
whole solar system with its benign influence and in 
which the planets are whirling as in the field of a 


great magnet. 


THE SURFACE FILM OF WATER, AND ITS 
RELATION TO THE LIFE OF PLANTS 
AND ANIMALS.* 


By Professor L. C. MIALL, F.L.8., Professor of Biology 
at the Yorkshire College, Leeds. 


THERE are many plants which take advantage of 
the property of the surface film of water, which pre- 
vents it penetrating small spaces, in order to keep 
themselves dry. You must have observed how the 
hairy grasses repel water. The surface film is unable 
to pass into the fine space between the hairs, and 
accordingly the water above the surface film is kept 
from contact with the leaf. This simple artifice is 
often “enor by plants which float at the surface of 
water. ere it is important that they should keep dry, 
not only for the purpose of respiration, but for another 
reason too. They commonly have great power of 
renting themselves when accidentally submerged, and 
this self-righting property depends upon the fact that 
the under surface of each leaf is always wet, while the 
upper surface is incapable of being wetted. The 
microscopic hairs which thickly cover the upper sur- 
face are sufficient to exclude the water. leaf of 
pistia being submerged, you may see by the gleaming 
of its surface that it is a by a continuous flat 
bubble of air, which looks like quicksilver beneath the 
water. On inverting a leaf of pistia by means of a ro- 
tating lever it is brought up beneath the surface of the 
water in an inverted position, and it is seen that, not- 
withstanding its buoyancy, it is unable to free itself 
and rise to the surface, because of the air bubble, 
which adheres both to the leaf and to the disk at the 
end of the lever, and ties both together. Complete 
separation of the leaf from the disk would involve the 
division of the air bubble into two smaller bubbles, 
one adhering to the leaf and the other to the disk. In 
this operation the surface film would necessarily be 
extended directly in opposition to its natural tendency 
to contract. Several other water plants exhibit the 
saine properties as pistia. I will mention two of the 
water ferns—salvinia and azolla. Salvinia is found 
floating on still water in the warmer parts of Europe, 
as well asin other quarters of the globe. The leaves 
are attached on opposite sides of a horizontal stem. 
Long hairy roots (or what look like roots, and really 
answer the same purpose) hang down into the water. 
Salvinia has ina remarkable degree the power of risin 
when submerged, of always rising with its leaves up onl 
its roots down, and of rising with the upper surface of its 
leaves perfectly dry. It is obvious that these qualities 
are most useful to a plant which may be pressed under 
water or drenched with rain. Its nutrition, like that 
of all green plants, depends largely upon substances 
extracted from the air; and to be overspread with 
water, which disappeared only by a slow process of 
evaporation, would be disadvantageous, especially if 
the water were not absolutely clean. Every leaf of 
salvinia is, to begin with, excavated by a double layer 
of air spaces, which lodge so much air as to give it 
great buoyancy. On the upper surface are placed at 
regular distances a number of prominences, each sur- 
mounted by a group of about four stiff spreading hairs, 
which keep the water from reaching the surface of the 
leaf. When forcibly depressed, the salvinia takes 
down with it a layer of air, which forms a flat bubble 
over the leaf, and of course gives great power of self- 
righting, for the specific gravity of the upper side is 

reatly reduced, while the lower side is weighted, as 
fore, by the long, water-logged roots. Once restored 
to.the surface, the bubble bursts, and the little drops 
into which it is instantly resolved roll off like drops of 
quicksilver. Azolla, which is found in most hot coun- 
tries, and is often grown in hothouses, behaves in a 
very similar way. ere the leaves are far smaller, and 
crowded together upon a branching stem of minute 
size. There are a few hairs upon the upper surface, 
and between the leaves are narrow clefts, connected 
with globular cavities, which occupy the center of every 
leaf. These cavities, which are often closed, and never 
more than an outlet of extreme minuteness, are 
always filled with air; so are the clefts between the 
leaves. No water can lodge on the upper surface, 
apparently because the surface film is stretched from 
the raised edge of one leaf to that of the next; and 
thus buoyancy, self-righting, and repulsion of water 
are efficiently secured. 

Many plants which pom meg? float on the surface of 
the water (salvinia, azolla, duckweed, Potamogeton 
natans, etc.) sink on the approach of winter. At this 


* A lecture recently delivered at the Royal Institation, 
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time it is very curious to see how completely they lose 
both their buoyancy and their power of repelling 
water. Ido not know how this change is brought 
about, but the result is one of obvious advantage. 
The leaves, or in some cases the entire plants, sink to 
the bottom, and hibernate there, out of the reach of 
frost. Many perish; some are broken up by decay 
into isolated buds, When spring returns, the few sur- 
vivors float up, and soon cover the surface with leaves. 
It would be interesting to know something of the 
mechanism by which these seaso! changes are 
effected. 

One of the commonest objects in nature, which is apt 
to escape our notice on account of its minute size, for 


it is less than one-quarter of an inch in length, is the | 


egg raft of the gnat. This was beautifully described 150 


years ago by Reaumur. The eggs of the gnat are cigar | circle, and Plateau has observed a cylindrical horizon- | gin of the leaves which causes the duckweed to form 


fetches from the surface a fresh supply of air, and 
oy part of it out by pressing together the 

of its last pair of legs. he bubble rises, but is de- 
tained by some of the threads previously spun across 
its path. Then the spider returns to the surface to 


fetch another bubble, and repeats the operation as | 


often as is necessary. Now and then she secures the 

rowing bubble by additional threads, and before long 
ces a bubble nearly as big as@ walnut, inclosed within , 
an invisible silken net, which imprisons the air as 


effectually as a dome of glass would do. The spider | 


takes care to conceal her home from observation, and 
before long the minute alge, growing all the more 
vigorously because of the air brought to them, effec- 


tually conceal the habitation. The mouth of the ype | 


which is of course beneath, is narrowed to a smal 


it a clean needle or a pencil point, or any simila, 
ject, provided that it is not greasy, you wil] see te 
the leaf is at once attracted toward the point, byt; 
always turns itself so as to bring one of its ascend . 
curves round to the needle or pencil. ig 
We can all see how readily a leaf of duckweed 
made to rotate rapidly by causing a needle point . 
revolve round it without ever touching it. Tg imi : 
the behavior of the leaves by some rude models, g¢ 
paper floats, cut out with a pair of 
and having each of the pointed ends a little turned 
may be placed one by one on the surface of the se 
and will be seen in the lantern to be attracted to op; 
another, point to point, and forming long ¢ he 
which have a tendency to break up into stars, [¢; 
the existence of such points of attraction on the fon 


shaped, and 250 or 300 of them are glued together, so |tal tube, seven to eight millimeters in diameter, | chains and strings, so long as there is any unoceupied 
as to make a little concave float, shaped like a shallow | by which the spider is enabled to enter or leave her | surface in the pond. A moment’s consideration shoys 
boat. The upper end of each egg is pointed; the lower | home without being observed. The air within is re- 

end is provided with a lid, through which the larva| newed as required, by the visits of the spider to the | the duckweed to crowd together like the floating pit. 


will ultimately issue into the water. The gnat in all 
stages, even while still in the egg, requires an ample 
supply of air. It is therefore necessary that the egg 
ratt should float at the surface; it is also necessary that 
it should always float in the same position, so as to 
facilitate the escape of the larva. This is effectu- 
ally secured by a provision of almost amusing sim- 
plicity. Let us first notice how efficient itis. If we 
take two or three of these tiny egg rafts; and place 
them in a jug of water, we may pour the water into a} 
basin again and again. Every time the egg rafts float | 
instantly to the surface, and the moment they come to | 
the top, they are seen to be as dry as at first. The fact 
is that the surface film cannot penetrate the fine| 
spaces between the pointed ends of the eggs. The 
cavity of the egg raft is thus overspread by an air} 
bubble, which breaks the instant it comes to the top. 
The larva of the gnat, when it escapes from the egg, 
floats at the surface, and it is onaiied to do so in con- 
sequence of the properties of the surface film. When 
the larva changes to a pupa, it becomes buoyant, and 
floats at the surface, except when alarmed. ‘To enable 
it to free itself without unnecessary effort from the sur- 
face of the water, the respiratory tubes of the pupa are | 
furnished with a valvular apparatus, which can cut 
the connection with the air in a moment, and restore 
it at pleasure, when the pupa again floats to the sur- 
face. 

Another dipterous insect whose larva inhabits rapid 
streams, makes an ingenious use of the properties of | 
the surface film. This is the larva of simulium, of 
which I have given some account in a previous lecture, 
At the time of the delivery of that lecture, I was} 
wholly unable to explain how one difficulty in the life 
of the insect is surmounted. The larva clings to the 
water weeds found in brisk and lively streams. The 
pupal stage is passed in the same situation. Buta 
time comes when the fly has to emerge. Now the fly is 
a delicate and minute insect, with gauzy wings. How 
does it escape from the rushing water into the air 
above, where the remainder of its life has to be passed ? | 
This was a question upon which I had spent much | 
thought, but in vain. It appeared to me for many | 
months completely insoluble. However, I was informed 
last year by Baron Osten Sacken of a paper written by | 
Verdat, seventy years ago, in which the emergence of | 
the fly of simulium is described. Guided by Verdat’s | 
description, I had little difficulty in seeing for myself 
how the difficulty is actually overcome. During the 
latter part of the pupal stage the pupa case becomes | 
inflated with air, which is extracted from the water, 
and passed through the spiracles of the fly into the 
space immediately within the pupal skin, The pupal 
skin thus becomes distended with air, and assumes a 
more rounded shape in consequence. At length it 
splits along the back, in the way usual among insects, 
and there emerges a small bubble of air, which rises | 
quickly to the surface of the water and there bursts. 

hen the bubble bursts out comes the fly. It spreads | 
its hairy legs and runs upon the surface of the water 
to find some solid support up which it can climb. As 
soon as its wings are dry it flies to the trees or bushes 
overhanging the stream. 

A very interesting inhabitant of the waters, which 
makes use of the properties of the surface fil to con- | 
struct for itself a home beneath the surface, is the} 
water spider (Argyroneta aquatica), This interesting | 
little animal has been described by many naturalists, 
some of whom, judging from their accounts, had no 
personal acquaintance with its habits. But among | 
the number is the eminent naturalist Felix Plateau, | 
son of the physicist to whom we are so much in- 
debted for our knowledge of the phenomena of surface | 
tension. I need hardly say that in his account of the | 
water spider, Professor Plateau gives a full and ade- | 
quate account of the scientific principles concerned in 
the formation of its crystalline home. Plateau re-| 
marks that the water spider, like all other: spiders, is 
an air-breathing animal. It dives below the surface, 
and spends nearly its whole life submerged. In order | 
to do this without interruption to its breathing, the 
spider carries down a bubble of air, which overspreads 
the whole abdomen as well as the underside of the! 
thorax. These parts of the body are covered with 
branched hairs, so fine and close that the surface film 
of water cannot pass between them. The spider swims 
on its back and the air lodges in the neighborhood of 
the respiratory openings, which are placed on that 
surface which floats uppermost. When the spider 
comes to the top, as it does from time to time to renew 
its supply of air, it pushes the abdomen out of the 
water, and we can then see that this part of the body 
is completely dry. When it sinks, the water closes in 
again at a little distance from the body, and the bub- 
ble forms once more. 

It would be inconvenient to the water spider to be 
obliged to come frequently to the surface for the pur- 
pan of breathing. A predatory animal on the watch 

or its vietims must lie in ambush close to the spot 
where they are expected to appear, and the water 
spider accordingly requires a lurking place filled with 
air beneath the surface of the water. It has its way 
of supplying this want. Relying on the fact, already 
illustrated by our muslin bag, that the surface film of 
water will not readily pass through small openings, 
the spider proceeds as follows: It begins by drawin 

together some water weeds with a few threads, in suc 

a way that they meet at one or more points, It then 


surface. | 

Besides this home, which is the ordinary lurking | 
place of the spider, another is required at the time | 
when the young are hatched. The new-born spiders 
are devoid of the velvety covering of hairs, and would 
drown in a moment if placed in a nursery with a 
watery floor. The female spider therefore makes a | 
special nest for this particular occasion, which floats 


|on the surface of the water, rising well above it. It 


is bell shaped and strongly constructed. The upper | 
part is partitioned off, and contains the eggs. Beneath 
the floor of the nursery the mother takes her station, | 
and watches over the safety of her brood, defending | 
them against the predatory insects which abound in 
fresh waters. It is interesting to see how the faculty | 
of spinning silk, used by the house spider for her | 


|snares, and at other times for the fluffy cocoon in 


which the eggs are enveloped, furnishes to the water 

spider the materials of her architecture. It is not | 
less interesting to observe the economy of material 

which results from the use of the tenacious and con- 

tractile surface film, in place of a solid wall. 

We will next consider another property of the sur- 
face film, which is turned to account in the daily life of 
the very commonest of our floating plants. I mean the 
duckweed, which overspreads every pond and ditch. 
If a number of the green floating leaves of duckweed 
are placed in a shallow dish, they will be seen to have 


| spontaneously arranged themselves in a very irregular 


fashion, forming strings and chains which spread 


| hither and thither over the surface of the water. This 


is not the way in which most floating bodies behave. 
Removing the duckweed and replacing it by another | 
dish of water in which is put a number of small disks 
of cork, you will see that the bits of cork are attracted 
one to another and crowd together in one place. Let 
us inquire why the floating bits of cork are thus at- 
tracted toward one another. If any solid capable of 
being wetted by water is partially immersed in water, 
the liquid rises round it in an ascending capillary | 
curve. If the solid is not wetted by water, the curve 
will turn downward. We may get ascending or de- 
—— capillary curves in other ways. If, for in- 
stance, I were to lay a sheet of paper upon water, and | 
turn its edges up at certain places, we should get 
marked ascending curves at these points. The raising 
of some parts of the surface causes other parts to sink, 
and may bring about descending curves, or make 
previously formed descending curves more. marked. 

e shall find it helpful in our experiments to notice 
one very simple plan of producing a descending capil- 
lary curve round the edge of a vessel. If we take a} 
glass of water, and fill it until the water is level with | 
the brim, we naturally speak of the glass as fwdl; but | 
if we are careful to avoid rude shaking, we may still 
add a considerable quantity of water without spilling | 
any. The glass will then become what we may term | 
overfull, and its surface will be bounded by a descend- 
ing capillary curve. Now, it is of immediate import- | 
ance to us to observe that /Jike capillary curves, 
whether ascending or descending, attract one another, | 
and that wndike curves repel one another. The theo- 
retical explanation of this point is not difficult, but it 
must not detain us here. To place the fact itself | 
beyond —— we may try a little experiment, If a) 
circular dish of water be taken, and we introduce into 
it a small disk of wood, both the disk and the side of 
the vessel are wetted by water, and an ascending 
capillary curve rises round each. The result is that 
the two bodies attract one another. Every time the 
disk is moved away it is powerfully drawn toward the | 
side of the vessel. On adding water to the dish in suf- 
ficient quantity to raise the level above the edge of the 
vessel with a little syringe, it is observed that the 
wooden disk is repelled by the edge of the vessel, and 
floats free in the center. y sucking up a little water 
it becomes attracted once more, and sO We may go on, 
causing it to be attracted or repelled, according as we 
add or subtract a small quantity of water. But what 
has all this to do with the duckweed? In order to 
explain the behavior of duckweed, it is necessary to , 
examine a careful representation of its form. This, 
common plant has not, to my knowledge, been faith- | 
fully represented in any botanical book. The leaf is | 
of an irregular oval shape, broader at one end than at 
the other. and the narrow end is pointed. A raised 
ridge extends along the length of the leaf, from the 
»0int to the middle of the opposite or rounded border. 
Juckweed almost invariably propagates itself by bud- 
ding. New leaves are pushed out symmetrically on 
each side of the point. hey grow bigger and bigger, 
and gradually free themselves. The point upon each | 
leaf marks the place where it was last attached to the | 
parent leaf. 

Sometimes the budding is so rapid that before a 
fresh pair of leaves have become free they have already 
budded out a second pair, which we may call the 
granddaughters of the parent leaf. The pointed end 
of the leaf and also the equeate end of the ridge are 
raised above the general level, and very marked cap- 
illary curves ascend from the general water level to 
these points. The free edge of every bud is also raised 
above the general water level, and a capillary curve 
ascends to meet it. Hence, when a number of leaves 
of duckweed are floating freely on water they are pow- 
erfully attracted one to another at certain points, 
while at intervening points they are relatively inert. 
If you take a floating leaf of duckweed and bring near 


how profitable this tendency is to the plant. Were 


of cork, the pressure toward the center of any consid. 
erable mass of plants would be so great that the ney 
leaves budded out would find no room in which to ey. 
pand ; but, by virtue of one very simple provision, yiz, 
the existence of inequalities of level among the edges 
of the leaves, clear spaces and lanes are left between 
the floating leaves, so long as any unoccupied Space 
remains. 

Long exposure to the air, especially in still weather 
affects the life of duckweed in a material way. Dug 
and decaying organic substances give rise to a pellicle 
which is most mischievous to floating plants; and | 
think I could show, if time allowed, how mueh the 
habits of duckweed have been altered thereby. But 
apart from visible impurities, mere exposure to gir 
gives, as Lord Rayleigh has taught us, a considerable 
degree of superficial viscosity to water. Hence, the 
leaves of duckweed, when the surface is contaminated 
will tend to lie in whatever positions they may be 
thrown by accidental causes, such as wind, and the 
attractions due to capillarity will be more or less jp. 
peded. But the effect of the superficial viscosity wil] 
in time be overcome by the attractive forces, so that it 
probably does not in the long run greatly affect the 
distribution of the leaves over the surface of water. 
Many other floating plants, but not all, behave more 
or less like duckweed, and for the same reason, As 
yet I know of none which space themselves quite so 
effectually, and the extreme abundance of the common 
duck weed, as well as its world-wide distribution, may 
be partly due to the completeness of its adaptution to 
capillary forces. 

Some dead objects may accidentally take a shape 
which causes them to spread out over water, but | 
have met with none which have particularly struck 
me. 

Floating natural objects, such as sticks or seeds, 
behave, in many cases at least, very differently, and 
become densely massed. My attention was first called 
to this subject by seeing how different was the group- 
ing of duckweed from that of some seeds of Potamoge- 
ton natans, which were floating in the same pond. 
The capillary forces which spread the leaves of duck- 
weed or azolla upon the surface of the water are indi- 
rectly concerned in the transport of these and like 
plants to fresh sites. 

If we put a stick into water overspread with duck- 
weed, we cannot fail to notice how the leaves cling to 
the stick. They cling in a particular way, which en 
ables them to bear transport more safely. The wetted 
surface, for obvious physical reasons, is attracted to 
the wetted stick; and the water-repelicnt surface, 
which is that which best resists drying, is outward. 
The tenacity with which duckweed clings to the legs 
of the water birds, and the position which it almost 
inevitably takes under such circumstances, may have 
a good deal to do with the safe transport of the plant 
to distant pools. 

It is not, I think, too much to say that the prospe- 
rity of duckweed depends very largely upon the capil- 
lary forees which come into play at the surface of 
water. 

We have now exhausted our time, though I have 
been obliged to leave unnoted many special adaptations 
of living things to the peculiar conditions which ob- 
tain on the surface of the water. Had time allowed, 
I should have been glad to say something about the 
aquatic animals which creep on the surface film as on 
a ceiling, and about the insects which run and even 
leap upon the surface film without wetting their min- 
ute and hairy bodies, 

All small animals and plants which float on water 
necessarily come into contact with the surface film 
and have to deal with the difficulties which result from 
it. We have seen that they generally manage in the 
long run to convert these natural difficulties into po 
itive advantages. I have to thank my colleague, Dr. 
Stroud, for his frequent explanations of the physical 
principles upon which these adaptations depend, and 
also for much practical and valuable help in the pre 
paration of suitable experiments. 


THE LANGUAGE OF MONKEYS. 


A LADY correspondent of the Spectator writes he 
follows: “Some attention has been aroused by 7 
recent attempt to reproduce monkey talk by means “ 
the phonograph. It is perhaps not generally — 
that in a little book, published nearly a hundred Le = 
ago, at the sign (strangely enough) of the ro 
Babel, on the Quai Voltaire, Paris, a French wr : 
made an endeavor to reduce the chatter of the Th 
marmoset to articulate translatable language. 
whistle, or owéstiti, trom which this little creatur 
its French name, he describes truly as a long, —_ 
piercing sound, repeated two or three times, sigM i to 
the want of something or some one. I would a he 
this, that it is evidently the call used by one ea 
other. A very young one that I had always “tl it 
‘ Ouistititi, ouistitititi,’ to the older one for helP igh 
thought itself in danger. ‘ Ghriii,’ a long-drawt 
tone, he translates into ‘come.’ All those Leng nd 

sessed have thus called me to come to them. aki 
akiki’ expresses, he says, terrible fear; Trou in, 
violent, despairing grief; ‘Trouagno,’ intense pa . 
‘save me.’ One that had broken its leg thus Wa” 
me of it. ‘Krrrreoeoeo,’ often repeated, means 
happy indeed; *Keh,’ a little better; *Kortlé 
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= 
noyed disturbed ; ‘ Ococo,’ deep terror; ‘ Anic,’ feebly 
mod melodiously uttered, means help | protect ! ‘ Quih,’ 
-[ want something very much ;’ *Quoueee,’ despair of 
escaping some danger—this sound I have often heard 
ail my marmosets make at the sight of — 
strange to them, or which reminded them some 


known dan ger. ” 


THE TURTLE INDUSTRY. 


Or the many who enjoy those delicacies, turtle soup 
and turtle steak, few here at the North know where 
supply of these clumsy marine reptiles are captured 
oranything about their habits. The turtle is essen- 
tially a warm water reptile, and is rarely found north 
of Moorehead City, N.C. To find him in perfection | 


about 50 feet long by 25 feet wide, surrounded by piles 
driven closely together and covered above with boards. 
It is usually constructed near the shore in water 5 or 6 
feet deep. A crane or derrick is used for hoisting the 
turtles. 

FISHING GROUNDS. 


The best turtle “<) grounds are at the mouth of 
tke Indian River, in the channels between the keys 
and reefs near Key West, and along the Florida coast 
from thirty miles north of Cedar Keys as far south as 
Anclote Keys. Offshore fishing for turtles is prose- 
cuted as far as thirty or fifty miles from shore in small 
vessels of from ten to thirty tons. The crew numbers 
three or five men, and the trip lasts eight or ten days. 
The nets for offshore fishing are made of the largest 
and strongest cotton twine, and have a length of from 
seventy-five to one hundred fathoms and a depth of 
from ten to sixteen feet. The meshes are two feet 
square. When the turtle grounds are reached, the 
vessel is kept beati back and forth until s of 
turtle are noticed and several are seen to blow in one 
place. One of the menin asmall boat makes an in- 
vestigation of the depth of water in the vicinity to find 
the deepest spots. To these spots the turtles retire at 
low tide to feed. Near these spots and parallel with 
the course of the tide the nets areset. The turtles 
come to the surface to ‘“‘blow,” and while rising or 
sinking near the net are very apt to become entangled 
in it.—Com. Bulletin. 


AKER TUBA (DERRIS' ELLIPTICA) THE 
MALAYAN FISH POISON. 


By LEonarp Wray, Jr., State Geologist and Curator 
of the Perak Government Museum, Corresponding 
Member of the Pharmaceutical Society of Great 
Britain. 

THE fish poison known by the Malayan name of 
Aker tuba is the root of a papilionaceous woody climb- 
er called Derris elliptica, nth. This plant bears 
bunches of pretty, fragrant, white flowers, tinted with 


tine ted one must go to the tropical waters of Florida. This 
n shows State supplies two-thirds of the American catch, and 
a Were half of all the turtles caught on the Florida coast are 
oating bits shipped to New York by steamer. 
Any consid Tere are five species of turtle that inhabit the warm 
hi a — waters adjacent to the coast of Florida. Of these the 
visi toer. green turtle is the most highly prized for the superior 
‘ on, viz., quality of its meat. 
tt edges This is of a straight grain and tender, light in color, 
: vied tween and of a peculiarly delicious flavor. In the Key West 
I Space markets it brings a higher price than any other turtle 
il meat. The green turtle derives its name from its color. 
2 weather, Its head is remarkably small, and, unlike any other 
a - ; pes turtle, its jaws are of a size and shape that permit the 
ee upper one to fit into the lower. The shell of the green 
— ane I turtle is about the thickness of stiff paper and is of no 
, — value. The general average weight is from 400 to 500 
ure t ut, nds. Sometimes on the fishing grounds off Cedar 
maid © alr Keys monsters of 1,000 pounds weight are caught. The 
siderable largest ever landed at Cedar Keys weighed 1,200 
Henee, the ~~“ 
7 ae The green turtle inhabits grassy bottoms and sub- 
d’ id “4 sists entirely on turtle grass. It is obliged to come to 
pe the the surface every hour to breathe or “* blow.” 
cosity i The hawk’s-bill turtle derives its name from the 
 ° be shape of its bill, which resembles that of a hawk. 
, affeet | he This variety gives to the world the material out of 
dak which are inade the beautiful tortoise shell combs and 
have = other ornaments so dear to the feminine heart. The} 
sesame -~ shell, which brings from $4 to $6 per pound, according | 
ea uite | to its eyed and demand for it, completely covers | 
" ae the turtle’s back, and is invariably arranged in thirteen | 
ation a rows. This remarkable uniformity in the number of 
, stution t rows regardless of the turtle’s age is observed in all 
— varieties of the reptile. 
1 ad The hawk’s-bill does not attain the size of other 
iter, but | species, rarely exceeding 250 pounds in weight. Its 
rly ‘size ck meat is palatable and wholesome, but of a darker color | 
, than that of the other varieties. It is usually found | 
or seed on rocky bottoms and subsists on sponge and grass. 
ently, and The hawk’s-bill remains under water longer than any 
first called other turtle ; it comes to the surface to “blow” only; 
he group- once in six hours, either the last of the flood or the | 
inning of the ebb. 
me pond he loggerhead ranks next to the hawk’s-bill in 
aan point of value. It attains about the same size, al- 
- are indi though —- weighing 300 pounds have been 
and like caught. Its meat is of about the same quality, but its 
shell drops in value to 12 or 15 cents a pound. The) 
ith duck shell is used for making cheap combs and buttons. | 
s cling to This species of turtle inhabits rocky bottoms and sub- | 
which sists on sponge, grass and conch shells. Its jaws and) 
he wettel teeth are of such remarkable strength that it is en-| 
ented te abled to and does indulge in the delightful delicacy of | 
; surface the hardest and strongest conch shells. The logger- | 
outward, head is frequently seen on the surface of the water, | 
» the legs when it comes up to blow, which it does every half 
it, almost ae in its jaws a conch weighing five or six 
the pleas The bastard turtle is the offspring of the green and 
loggerhead turtles. It is the smallest of all, rarely at- 
 prospe taining a weight of over 100 or 150 pounds. The flesh 
the capil- ic odible, but not so highly prized for food as the other 
urface of varieties already mentioned. 
The trunk-back turtle is the largest of all, frequently 
+h I have reaching a weight of 1,500 pounds. 
ah ob. METHOD OF CAPTURE. 
hue. 
allowed, There are four methods employed on the American 
bout the coast for the capture of turtles. In the waters of 
1m as on North Carolina they are caught by diving in the 
and even following manner: The turtle fisherman ties the 
eir min- painter of his boat to his leg and rows leisurely along 
until one is seen. He approaches it and dives upon it 
on water from the boat and, seizing the anterior edge of the 
face film carapace with one hand and the posterior edge with 
sult from the other, he turns the head of the turtle upward, 
e in the when the reptile immediately rises to the surface, 
into pos bringing the fisherman with it. If the water is deep, 
igue, Dr. the fisherman steers the turtle toward a shoaler spot, 
physical keeping hold of it with one hand and with the other 
end, and pulling the boat after him. When a suitable place is 
the pre reached, he hoists the turtle into the boat. 
Another method is to strike the turtle with a spear, 
or “gauge,” having a long line attached, but this 
: method has been very generally abandoned, as it often 
ad injures the turtle to such an extent as to decrease its 
rites as market value. 
1 by the In the breeding season the female turtle crawls upon 
neans of the beach, selects a warm sandy spot, digs a hole with 
y known her flippers and deposits her eggs to be hatched by the 
ed years warmth of the sun. Sometimes before reaching the 
Tour de water she is caught, turned over on her back, thus 
1 writer rendering her completely helpless, and dispatched at 
the tiny leisure. It is no unusual thing fora turtle to lay as many 
e, The asone hundred and twenty-five eggs, although from 
‘ure has — to one hundred eggs is a more usual “lay.” 
, sharp, ma, € method usually adopted for catching turtles is 
rnifying > Aner “gill net.” The size of mesh employed is about 
| add to linches. The nets are from 50 to 100 fathoms long, 
» to the _ extend from the surface of the water to the bottom. 
ys cries turtle while swimming around in the water comes in 
slp, if it — with a net and thrusts its head through one of 
mn hig meshes. Not noticing the obstruction, it attempts 
: 1 have Continue its course, and in a short time one flipper 
‘Guen: then the other is entangled, and the reptile is 
yuakki, — to extricate itself. Ifa fisherman is near his 
e pains a he knows by the movement of the corks on the 
warned the is caught, and he hastens to 
Ls secure it. 
ie,’ al- — are kept alive in a pen or “crawl” and fed 
h and turtle grass until ready for shipment by 
r to New York. The “crawl” is an inclosure 


| ceolate, shortly and rather 


»ink and pale buff, which are followed by thin, flat, 
Pinatended pods, 244 in. long by 1 in. broad, contain- 
ing one or two seeds. The leaves are pinnate, with 
seven to thirteen leaflets, and are whitish beneath. It 
flowers in Perak in February and March, and the fruit 
ripens in May or June. 

The following is the botanical description taken 

from the “ Forest Flora of British Burma,” by 8. 


Kurz: 

** Derris elliptica, Benth.—A large scandent shrub, 
the younger parts all rusty pubescent; leaves 14-1 
foot long, unpaired-pinnate, while young pubescent; 
leaflets in four to five irs with an odd one, ona 
pubescent petiolule 2 lin. ong, oblong to obovate-lan- 

abruptly acuminate, 3 to 6 
in. long, chartaceous, entire, glabrous above, more or 
less glabrescent beneath; flowers rather large, pinkish, 
on 2-3 lin. long, rusty villous at apex, bracteoled pedi- 


cels, peduncled-cymulose and an elongate, | 
rusty, pubescent, narrow panicle in the axils of the 
leaves or above the scars of the fallen ones; corolla *; 
in. long, appressed tawny silk-hairy; ovary tawny vil- | 
lous; pods elliptic, compressed, rather acute, about 2) 
in. long by 1 broad, 1-2 seeded, puberulous and gla- 
brescent, narrowly winged along the vexillar su-| 
ture. Habitat Tenasserim; flowers March ; fruits) 
August.” 
youreiro’s genus Derris includes several other 
poisonous plants, of which D. uliginosa, Benth., and 
D. Forsteniana, B1.,* are also used as fish poisons in | 
Malaya. Other nearly allied genera of the papilion- 
aceous leguminose contain employed for the, 
same purpose, of which ngamia, illettia and | 
Tephrosia may be mentioned. 
Aker tuba grows apparently wild on the plains in 
Perak and is also rather extensively cultivated. The 
roots, done up into bundles, are to be bought in many | 
of the shops, and in Thaipeng, the chief town of) 
Perak, it sells for about 35 cts. per kati, or 91¢d. per | 


| 


| pound. 
| The root, which is the most virulent of the! 
plant, exudes, when cut, a — sap, which under the | 


microscope is seen to be an emulsion. The roots have 

arather pleasant aromatic resinous smell, bearing a 

slight resemblance to that of licorice root. 
| Itis used largely by the Chinese mark 

as an insecticide, for which purpose the fresh roots are 

chopped up fine and then pounded and mixed with 
| water, which becomes milky, and is sprayed or brushed | 
over the plants with a bunch of feathers. 

The main use of the plant was, however, until the 
|much needed prohibition came into force, as a 
poison, for which purpose it is pounded or ground fine 
and mixed with stiff clay and crushed refuse, shrim 
| or small fish, and the mixture is then made into Is 
|and dried. These balls are thrown into the sea, like 
' ground bait, and fish eating them become poisoned, 
rise to the surface, and are caught by the watching 
fishermen. This way of using it is probably not very 
harmful, though the same cannot be said of its use in 
fresh waters. 
| By the Malays it is used in the rivers in the follow- 
|ing way: One or more dug-out canoes, according to 
the size of the stream to be operated on, are partly 
| filled with water and the pounded roots. The men 


et gardeners | 


| quarter to 


| that an 


| Sonous, 


|tubain added to milk causes no change, and, if an 


| then upset the boat or boats into the river, and allow | 


| them to drift down with the current, while with nets 
' and spears they secure the fish as they rise stupefied to 
‘the surface. It is a most destructive method of fish- 
ing, killing, as it does, all the fish, little and big, for 
|some miles along a water-way. The young fish suc- 
eumb much more readily to the poison than the larger 
ones. In ponds and pools the destruction of the fish is 
even more complete than in a river, and the Malays 
say it is years before they become tenanted with fish 
again. in all instances, besides the actual effects of 
the poison, the fouling of the water by the decompo- 
sition of the bodies of the fish and animals of all sorts 
has to be taken into consideration. 

By experiment I have found that 20 grs. of the green 
root will render 1 gallon of water sufficiently poisonous 
to kill fish. The first effects of the poison on a fish are 
to cause it to make violent efforts to escape, jumping 


Migq.. which i 
joa, Benth. See Linnean 


* This should probably be D. 
as the sar: as D, uliginosa, 
Suapplemen. 


va 
vol, iv. 


| 


out of the water, rapidl ovimmning about, ete. Then 
the breathing becomes labored and there is a sluggish- 
ness and uncertainty of movement; the next symptom 
is an yy: inability to maintain the ordinary 
position; then the fish turns on its back, rises to the 
surface, and the breathing becomes slower and finally 
ceases. When fish have reached the stage of turning 
on their backs and rising to the surface, they will, if 
put into fresh water, slowly revive and after the lapse 
of some hours pees little, if any, the worse for the 
experiment. I have three times poisoned a fish, allow- 
ing intervals for it to revive; and it has lived in an 
uarium for days or even weeks afterward. 

he poisonous eee is not, as might be ex- 

pected, an alkaloi I at first tried the usual methods 


for separating these substances, but the residues from 


the exhaustion of beth acid and alkaline aqueous 
solutions y ether and chloroform did not toxic 
effects. After many experiments I found that the 
poisonous principle, for which I propose the name 
‘**tubain,”* is a very brittle, reddish-brown colored, 
resinous substance, quite insoluble in water, paraffin 
oil, and benzine, but soluble in alcohol, ether, and 
chloroform. It has a specific gravity of 1°1662; is dis- 
solved by nitric acid, forming a bright dragon’s blood 
red solution; and is unacted on by strong boiling solu- 
tion of carbonate of soda. When heated in a glass 
tube it melts, boils, and then carbonizes, a brown- 
colored oil condensing on the cool part of the tube. 
It burns with a la’ smoky flame, leaving a quantity 
of carbonaceous ash. Fractional distillation and other 
means would perhaps break up the resin into several 
distinct substances, only one of which may be the 
virulent body; but my very limited laboratory ap- 
liances me from carrying on the investigation 
urther than I have done; and I must leave to others 
the further working out of the subject. 

Tubain is most conveniently prepared ~~ crushing 
up the chopped root and digesting it, with little heat, 
for some hours in aleohol acidulated with hydrochloric 
acid, filtering and evaporating on a water bath at a 
low temperature until a gummy substance separates. 
When all the spirit has evaporated and water only 
remains, the tubain may be removed and pressed into 
amass. This can then be wa-hed by kneading in hot 
water and further purified by resolution in aleohol 
and repeating the above process. The result will be 
the resinous substance above deseribed. The roots 
should be digested a second time in fresh alcohol. The 
dried root ag 9°42 per cent. of tubain by the above 
process. hen tubain is dissolved in spirits of wine 
and left to stand, a granular deposit of a dirty white 
color is formed, which is only sparingly soluble in cold 
alcohol, but is dissolved by hot alcohol, chloroform, 
and ether. This granular body redeposits on evapora- 
tion from ether as a pure white crystalline, tasteless 
mass. From its solution in chloroform it is left asa 
clear white varnish. When heated it melts into a 
transparent white fluid, which on an increase of heat 
turns brownish-red and partly distills, unaltered. This 
substance when freed from all traces of tubain is not 
poisonous to fish. The acid aqueous solution left 
after the deposition of the tubain, and which contains 
presumably any alkaloids present in the roots, is also 
not poisonous. 

One part of tubain in 350,000 parts of water proves 
quickly fatal to fish, and water containing the extra- 
ordinarily small quantity of one millionth, 7. e¢., 1 
grain in 148 pounds of water, will kill fish in from one 
an hour, according to species. There 
is a considerable difference in the susceptibility of 
various kinds of fish to the effects of the poison, and 
the siluride, or cat fishes, appear to be the most 
tolerant of any. It has been stated that fish killed by 
Aker tuba are sometimes unwholesome, but when we 
see the extremely small amount of poison which is 
required to produce a fatal result, it seems improbable 
ill effects can be produced by eating fish so 
; the more so as tubain distills over with the 
steam from boiling water and would be, in part at 
least, eliminated in cooking. The crushed roots, when 
boiled with water in a retort, yield an opalescent dis- 
tillate, smelling strongly of the root, and actively poi- 
The Malays say that fish killed by means of 
Aker tuba very quickly go bad; but unless the poison 
acts as a chemical ferment, which seems unlikely (as 


thing, rather retards its turning sour), it is more ob. 
able that the idea arises from comparing fish caught 
alive and remaining so in the bottom of a boat, for 
some hours before they actually die, with 
those killed by the root at the time they are taken out 
of the water. In the case of fish, the poison is evidently 
absorbed by the and at once into the cir- 
culation of the b which probably accounts for the 
infinitesimal doses which are enough to produce lethal 
results; for with most poisons this is by far the most 
effective way of administering them. Owing to the 
insolubility of tubain, it may be eaten by a fish with 
impunity. I have seen a fish eat enough to killa 
score without any ill effects; but when a solution of 
it in spirits of wine is added to water, although the 
tubain is at once precipitated as a bluish-white cloud. 
still it is then active. Presumably, the fine state of 
subdivision enables it to be assimilated by an animal 
organism. In the sap of the plant it exists as an 
emulsion; and the sap, having no tendency to « 1- 
late, may be diluted to any extent with water. Vv 
this means it becomes an extremely attenuated emul- 
sion. When the roots have become dry, this only takes 
place to a very limited extent; and a solvent is then 
necessary to bring the tubain into a form in which its 
poisonous qualities can be applied. 

There appears to be no reason why we should not 
take the hint from the Chinese market gardeners and 
apply the poison to the destruction of the many insect 
pests to which garden and greenhouse plants are 
subject. 

From what has been said as to the nature of the 
substance it will be apparent that the dried roots 
would be of little or no good for the pu , and 
the tubain must, after being extracted from the 
root, be converted into an emulsion or into some chem- 
ical combination easily dissolved in water. By the aid 
of a smnall quantity of spiritit may easily be emulsified 
with soap, which on solution in water presents the 


* Mr, Wray appears to have worked in i of M. Greshoff’s dis- 
covery of * ” See Pharm. Jour., (3),.xxi., pp. 550-560. 
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poison in an active form. I think it may also be | foliage and spathes as to render a lengthy description | mention was made of one having spathes of q TOse 
saponified if mixed with oil before it is treated with | quite unnecessary. At present, practically nothing is| color. Mr. Reece, the gardener at Pentland 


alkali. 
partially successful as yet. 
soft soaps would be the most convenient vehicles 
with which to combine it, as they are so much more 
readily miscible in water than the soda soaps. The 


would not be costly, as by suitable apparatus the 
spirit eould be distilled off and used over and over 
again; and doubtless some cheaper method of extrac- 
tion could be found. The plant grows steadily in the 
Straits Settlemeuts. The roots are dug up from time 
to time and the stumps and suckers are replanted and 
soon throw out new roots. The stems also contain the 
poisen, though in not so great a proportion, but still 


worth extraction. It is probable that the best time of ' yellow spathes. It has, indeed, been conjectured that —— 


extraction of the poison from the roots in a large way | species named, and it would 


My attempts in this direction have been only | known of its origin; but it may perhaps be assumed 


In both cases potash or that, like the highly valued Calla ethiopica, which was 
| 


introduced as far back as 1731, it belongs to the South 
African flora. A careful examination of the plant, 


however, shows that it is very closely allied to the | the publication of these notes another plant 
wobably be correct to| dications of 


describe it as a form of it, differing only in the rich 
golden hue of its spathes, and therefore of immense 
value as a companion. It is perfectly distinct from C. 
Elliottianum, which was sold the other day at Pro- 


had the roots placed under his charge, and j 
lceanen they all produced leaves, and two bloomed ou 
the spathes were very small and poor, and white like 


those of the type. About a month from the date of 
and a few days be ee te 


| meeting of the Royal Horticultural Society, at whieh 

|it was shown, the fine golden spathes, so wel] 
trayed in the accompanying illustration, attaineg 

| their full development. Mr. Whyte at once decided to 


theroe & Morris’ rooms for a comparatively large | exhibit the plant with a view to obtain an authorita. 


sum, that form having leaves marked with translucent 
white spots, and evidently allied to C. hastata, a 
species introduced in 1859, and producing greenish 


CALLA PENTLANDL 


year to harvest the root would be in January, as the | 
his is a) 
subject which seems to be well worth the attention of aware, been forthcoming in support of that hypothe-| pansion is 


plant is then at rest and nearly leafless. 


the makers of insecticides and of floriculturists and 
horticulturists generally.* 


CALLA PENTLANDL 


WE recently recorded the fact that the floral com- 
mittee of the Royal Horticultural Society had con- 


ferred a first-class cervificate upon this remarkable | 


calla, and stated that it had proved a veritable sur- 

rise to the large body of horticulturists present. We 
ioe now much pleasure in giving an illustration of it, 
which so clearly shows the character of both the 


*See also “ Kew Gardens Report,” 1877, p. 43, and Pharm, sow. 


xvii., p. 5 


Elliott’s calla is a hybrid between C. ethiopica and C, 
hastata, but as yet no evidence has, so far as we are 


sis beyond that afforded by the plant itself. With the 
parentage of C. Elliottiana we are not now concerned; 


safely assumed that, whatever may be its 


plants introduced to public notice during the current 
year, and Mr. Whyte may be heartily congratulated 
on the possession of such an important and beautiful 
novelty. 

As regards the history of Calla Pentlandi, it 
that about two years since a friend of Robert 1yte, 
Esq., Pentland House, Lee, gave him a few tubers, 
stating that they were callas, and that he believed one 
of them might prove to be a yellow variety, and some 


lory thus formulated. 


| tive opinion as to its merits; and the high Opinion 
formed of it by the committee to which it was syp. 
mitted is shown by the fac" that it received the 
est distinction it was in their power to confer, 
ith reference to what has been written aq 
yiden callas since C. Elliottiana passed under the 
1ammer, Mr. Whyte observes: ‘‘I notice several hop. 
ticultural papers comment on the point that at the re. 
| cent sale of Calla Elliottiana the existence of another 
| yellow calla was known. Iam inclined to look upon 
| this wisdom as being of the class that is more common 
‘than a yellow calla, its chief feature being its declar. 
|ing itself after such knowledge has become public,” 
Mr. Whyte further remarks: ‘It may be interesting 
| to note that the callas I have die down each autump, 
| | have still a plant which has not yet flowered; its 
| foliage appears to be precisely the same as ©. Pent. 
_landi, and I look forward with some interest to seeing 
it in bloom. C. Pentlandi is sending up another 
spathe.” The interest with which Mr. Whyte and 
his gardener are anticipating the production of spathes 
by the plant that has not yet flowered in the gardens 
of Pentland House will, we are quite sure, be to some 
extent shared by many of our readers.—TZhe Garden. 
ers’ Magazine. 


Nature.) 


ON THE CAUSES OF THE DEFORMATION OF 
THE EARTH’S CRUST. 


MOUNTAIN MAKING. 


By eminent geologists it has been shown that the 
contraction hypothesis is not sufficient to account for 
the observed deformations of the earth’s crust. We 
are obliged to look for other causes of deformation. 

The form of a cosmic body must be irregular if the 
masses are unequally mixed. Already in the liquid 
stage under this condition a geoid is formed. 
radius with dense material must be shorter, so much 
as to equilibrate the higher regions with less density, 

This cause of constant irregularity is not sufficient 
to explain the existing differences of level. In faet, 
depressions and elevations are not the result of a con- 
stant equilibrium ; they are not permanent. Sedimen- 
tation and erosion disturb the mechanical and the 
thermal equilibrium and cause a continual deforma- 
tion of our planet. 

Another cause of deformation is found in the con- 
tinual shifting of material. Accumulation of eruptive 
material and of sediments (loading) on one side, and 
erosion (disburdening) on the other side, cause deform- 
ations of the earth’s crust. If the plasticity of the cos- 
mic body is great, the surface of the burdened and 
disburdened regions has the tendency to remain nearly 
level—a quasi-hydrostatic (a ‘“‘magmastatic”) equilt 

brium will dominate. 
| As the material of our earth is not very plastic, and 
| as other causes of deformation have a contrary effect, 
| it is natural that geological facts are not in accordance 
| with this hypothesis. 
| Contradictory to this hypothesis are the facts (1) 
that subsidence does not continue as long as sedimen- 
| tation goes on ; (2) that sinking often is considerable, 
though the loading is slight; (3) that in many cases 
enormous loading does not produce a depression of the 
— crust (voleanic chains growing up on a high- 
). 


THE THERMAL THEORY. 


The constant disturbance of thermal equilibrium is 
of the highest importance. Sedimentation causes al 
ascending movement of the geo-isotherms ; expansion 
and general elevation. If the dilatation is concentrated, 
there may result a fold chain (Hall, Reade). The hy- 

| pothesis is supported by the fact that the elevation 
land folding always drives up sediments, which were 
formed immediately before the orogonic movement. 
|The mountains grow up from a shallow sea; the 
‘never generated in the middle of a continent, whie 
might as well occur according to the contraction hype 
| thesis. 

| Messrs. Fisher, Hutton and Reade have considered 
\the thermal effect, and agree that it is sufficient to 
produce considerable deformations. But to produce 
a mountain chain of some 1,000 m., we must suppose 4 
concentration of the effect in one zone, as long as Wé, 
according to Mr. Reade, consider only the effect 
thermal expansion in the earth’s crust. 3 

As physical geology considers the earth as a rigid 

body (the plasticity, according to Mr. G. Darwin, 
| ing that of steel), there is no reason why the thermal 
expansion ought not to proceed through the ™ 
magma to the region of constant temperature. 
increase of temperature being 3° C. for 100 m., the tei 
perature at the depth of 40 km. = 1,200° C., at 50 km. 
= 1,500° C. After sedimentation of 10 km. the base 
the sediments is warmer by 300°. The underlyilg 
masses are equally warmer by this quantity. ke 
The linear expansion of rocks per 100° C. is nearly = 
1 per mille, ¢. ¢., 1 meter per km. In our case thee 
= 3 m. per km. Lateral expansion be 
ing impossible, it results in a vertical elevation 
| nearly 1 per cent. The crust would be elevated t 


| and with reference to that of C. Pentlandi it may be | the full expansion by 500 meters. 


parentage, | ro 
| it is unquestionably one of the finest of the ornamental | a depth of 500 or 1,000 km. through the rigid ae 


If we consider the thermal expansion proceeding 


we find that indeed highlands and chains of some 

m. may be driven up, even if we do not suppose 4 co® 
| centration of the thermal effect on a restricted zone. 

| Yet certain facts are not in accordance with the the: 
(1) Elevation and mountal? 
making is not a slow and constant process, but it 8 
executed in a short time (relatively). (2) Folding ® 
some cases does not reach to a considerable depth, 
we often meet undisturbed masses below the folded 
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tive massives growing up with their characteristic 
features, we shall be obliged to attribute to these, 
t ‘ ee importance for mechanical geology. | 

ment of folding is horizontal and superficial; we may; In my experiments I evaporated muddy material 
consequently ask whether folding may not be caused | (clay, mud) or plaster of Paris, which consolidates | 
by @ gliding movement (see my “Theoretical Geol- slowly in consequence of an admixture of glue. The | 
”), | Strata were differently colored ; some thin strata, con- 
a we deposit under water sediments of great plas- | sisting of yo mi powder, were brittle, and underwent | 
nd if we incline afterward the masses to the ruptural deformation, whereas the other masses showed | 

f 5° or 10°, there succeeds a gliding movement, | — deformation. The whole system reposed on 4 
yase, which, according to the plasticity of the material, 

was inclined by 5° to 15°. 
As soon as the inclination attained a certain limit, 
the whole complex begins to glide toward the lowland. 


4 
complex. These facts induce us to modify the hypo- 


Gilbert and Suess have shown that the move- 


ticity, 
extent Of 

jally if the sediments dies emerge from the 
water level, and if occasional shaking (earthquakes) 


“The gliding masses form a fold chain. The Silurian 


Fra. 1. 


of Christiana is intensely folded, but it rests on an un-| The sediments get folded to a considerable depth ; 
disturbed base (Brogger). The folded Jurassic strata | faults occurred between districts of diverse motion. 
of the Weser chain likewise repose on an unfolded |The gliding deformation occurred rapidly whenever 
base. In such cases it isimpossible to derive folding|the base was shaken slightly (earthquakes). The 
from a general contraction, nor can we explain the | experiment being finished, we let the masses consoli- 
quiet base by supposing a concentration of thermal /date; afterward we may yee profile cuts, which 
expansion in certain districts. The existence of a quiet |may be executed with the saw, if we evaporated 
base is explained only if we admit folding to bein such | plaster. j ; 

cases a gliding process. The cuts are instructive, if the strata are differently 

The fact that folding in nature is accompanied by ; colored. L 
emersion is in accordance with these views. If we mark certain points in the originally level 

Contradictory to this hypothesis seems the fact that | strata, or if we divide the whole system into cubes, we 
the hypothetical land (from which the folded sedi- 
ments were pushed toward the lowland) in the back of 
the chain is often wanting, and that in its place a 
(marine or a terrestrial) depression exists. This objec- 
tion disappears if we pursue the process, and we find 
that this seemingly contradictory fact indeed must re- 
sult: partial cooling causes local depression. Erosion 
has the same effect. If 1 km. (vertical measure) of 
rock mass is denuded, the temperature of the new sur- 
face is lower by 30° C. than it was at this point before 
erosion occurred. This cooling propagates into depth 
and the denuded land gets depressed. 

The highland, from which the sediments glide away. 
must sink down in course of time. The Jura is pushed 
toward the French plain ; in the back is situated the 
depression of Neuchatel. Here, according to the de- 
duction, existed a -_ ~~ which subsided in conse- 

uence of cooling. etween the fold chain and the 
Toomet district are situated deep ruptures, along 
which earthquakes occur as long as the depression 


goes on. 
East of the Appalachian Mountains, as late as the 
end of the Palxozoic era, a highland was situated, 
wherefrom the detritus masses were transported into 
the Appalachian Sea. Afterward the carboniferous | 
emersion occurred (in consequence of thermal expan- | 
sion) and the Paleozoic sediments were pushed toward 
the western lowland ; here the Appalachian chain was | 
generated. Erosion and consequent cooling, instead | 
of the old elevation, caused a depression in the eastern 
—. which got inundated by the ocean. = 
ncourse of time the adjoining districts have changed Fra. 4. 


arts. In the lowland a chain is driven up and the old 
hland sinks down. ‘may study the locomotion and deformation of every 
uptive districts form depressions with growing ac- point, line, square, or cube of our system ; the vertical 
cumulations. The thermal effect in course of time 4. well as the horizontal component of displacement 
leads to an opposite movement. Material of 1,000° C. jnay be observed and eon 
flows through many fissures and covers the surface. | ‘The following experiments explain some points in 
The eruptive region, in consequence, gets heated in a this theoretical essay : 
higher degree than by simple sedimentation. The | ‘The plastic sediments are loaded by a mass, and get 
period of depression in this case, too, in course of time, | geformed in the manner illustrated by Fig. 1. The 
gives way to a contrary movement. : . | black base and the black side wall at the right hand 

It is obvious that elevation and subsidence, in (fauit scarp) are rigid ; the plastic strata are pushed u 
Voleanie as well as in sedimentary districts, must | in form of a fold; the highest white stratum is rigi 
alternate, as we indeed observe. Compression, meta-| and vets torn into clods. 
morphism, and loading cause a negative movement in , Figs. 2-4 show successive stages. A delta, deposited 
the sedimentary districts (geosyncline); warming causes under water, gets elevated, it emerges ; the masses are 
elevation ; erosion again creates subsidence. These ghaken slightly and glide over the inclined base. Fold- 
positive and negative factors at different times have jno succeeds, as Figs. 3 and 4 show. 
digerent values, and partly compensate each ether. fn Fig. 5 the strata, gliding over the inclined plane 
hp “ona elevation and subsidence are often observed | to the left, were divided by vertical lines. Distance of 

ernate. 
_ The greatest contrasts must occur where a highland 40 50 co 
joins the sea ; here sedimentation and erosion cause a 50a 60a 70. $0 
considerable shifting of material ; loading and unload-| 4°. 
ing. as well as great thermal contrasts, dominate in 
these regions. 

The positive and negative movements of the sea 
level are not important ; but the amplitude of deform- 
ation at the boundary between high land and sea is in 
Some cases as great as 20,000 meters. 

The hydrosphere is relatively constant, whereas the 
‘Tust executes oscillations of long duration and great 
tade. 

If we want to study in an experiment the formation 
and motion of a lava stream, it cannot be our wish to 
observe the motions of an enormous quantity of a 
thay as viscid and as hot as lava through long time ; 

t would be mere observation, and not experiment. 
na real experiment we observe the motion of a small 
quantity of a less rigid material for some hours or days. 


Fria. 5. 


on we observe in nature folded strata of hard sand- 
me and of soft shale or clay, we shall be satisfied to 
i tate the deformation of the latter masses; and| lines = 0°1 meter. At the top of the figure the fixed 
hstead of the hard sand-tone, we will take substances | seale is noted. Point 40a of the strata originally lay 
fe unplastic, but so brittle that they yield to the small | directly below the scale point 40, 60a was placed below 
orees employed in our experiment. | 60, and so on. 
ti we may produce on a small scale, with applica-| We see at once the amount of horizontal (gliding) 
ja hd little foree and in a short time, the same effect movement. The vertical lines are deformed in the 
It we observe in nature on a large seale. direction of the motion. The parts near the base move 
We succeed in producing experimentally the same little, the parts near the surface havea higher velocity, 
ia of deformation, the same mechanical effect as so that the vertical lines of division get curved. The 
hature, if we see fold chains and complicated erup- motion being intense in the highland (at the right 


hand), the vertical lines in this region are pushed over 
and assume a flat position. 
The surface of the gliding masses in this case re- 


| mained level, as the material was very plastic ; zt 
e 


folding in the depth of the masses is remarkable. 
see that a fold chain may have a wide surface; the 
intensely folded regions get exposed ouly after an 
extensive erosion or abrasion occurred. his experi- 
ment shows also how the motion and the amount of 
folding decrease in the direction toward the base. 

Figs. 6 and 7 illustrate my conception of the process 
of glide folding as it occursin nature. The black parts 
form the solid basement ; at 8, we observe a fault scarp 
(the coast of a continent). In the sea the sediments, 


SX, are deposited. Warming of the newly deposited 
masses, and of the lower age of the earth’s crust, in 
course of time elevates the sediments, as the dotted 
line in Fig. 6 notes. The sediments glide over the 


Fie. 7. 


Fie. 9 


inclined plane toward the right, and form a fold 


chain, O. 


The motion of a single point is noted in Fig. 8. 
Point first gets thermal intu- 
mescence) to 8’, and then it glides toward 8’. In most 
cases the way described by a point is complicated, as 
Fig. 9 illustrates. Elevation having reached a certain 
degree, the masses glide a little, dlivetion continues, 
again gliding succeeds, and so on. 

The highland in the back of the fold chain (black 
mass at the left hand) gets eroded; cooling causes a 
subsidence of this region, the earth’s crust breaks, and 
through the fissures and faults, in many cases, erup- 
tive material escapes. A voleanic chain is built up in 
the back of the fold chain (Fig. 10). In course of time 


Fria. 11. 


the fold chain = covered partly by the voleanic 
chain (Fig. 11). Fig. 12 (profile) and Fig. 13 (surface 


‘of the same experiment) show that pulling (tearing) 


and pushing (folding) are reciprocal processes. The 
strata, gliding away from the highland, are torn in 


Fig. 12. 


Fie. 13. 


this district, whereas compression and folding occur in 
the lowland. 
The surface of the strata (Fig. 13) was divided into 
squares of different color (like a chess board), so that 
we may see and measure directly the direction and 
amount of pushing and pulling in both districts. 
Black fissures occur at the left hand, gray folds at the 
right hand. 
The base in this, as in the other cases, was rigid ; 
there occurred no compression in the depth, yet fold- 
ing succeeded in the gliding strata. 
“Holding, according to my opinion, does not depend 
on a contraction of our planet, but is a simple gliding 
phenomenon. E. REYER. 


AccorDING to the Pioneer Mail, the port officer of 
Mangalore reports that a native craft was overtaken 
by heavy weather and made for Mangalore, where 
there is a bad bar with about 8 ft. of water on it. A 
tremendous sea was breaking over the bar, so, before 
crossing it, and while running in, the native skipper 
opened one oil cask, forming a part of the cargo, and 
seattered it all round in the sea plentifully, with the 
result that he took his craft across the bar safely, and 
so saved the vessel and the cargo. The vessel’s name 
was Mahadeprasad, and she was of 95 tons, bound 
from Cochin to Bombay. 
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ON THE PRACTICAL TEACHING OF CHEM-| complicated apparatus required in the preparation of 
ISTRY IN SECONDARY EDUCATION. the bodies. 
. . . - 4. It requires only the very cheapest appara a 
By Gustave Micuaup, Se.D. | chemicals which may be found pom san The cost 
THERE is a strong tendency, in modern education, to of a chemical laboratory, the necessity of frequently | 
be mindful of the child’s intellectual organization and | renewing high priced chemicals and easily broken ap- 
to modify the teaching aecording to its requirements. | paratus is perhaps the principal hindrance to a general 
Empirical sciences are taught and learned as they were | introduction of practical work in the secondary teach- 
made, that is to say, proceeding from the concrete to | ing of chemistry. As a consequence of their simplicity, 
the abstract, from the known to the unknown, from | most of the operations of the proximate method can be 
facts to laws. That form of teaching may not seem to | performed, if necessary, with the use of culinary uten- 
be the most logical; it is the most fruitful. When sils and with chemicals to be obtained at the grocer’s. 
teaching geography, the shortest and straightest way | The list of these products and apparatus will be given 
may seem to be, first to give an account of the form of | below. 
the earth and of its relations to other planets, thena| 5. /tdoes not comprehend experiments so dangerous 
brief description of the continents and oceans and last | as those which are made during a practical course of 
to pass to the study of the various countries. Experi-| chemical inorganic preparations. Experiments that 
ence shows that such teaching conveys little more | are free from danger to the professional chemist may 
than meaningless words to the child’s mind. On the be dangerous to the pupil who makes them for the first 
contrary, if he is told about the objects in the immedi- | time, and the feeling of a heavy responsibility compels 
ate neighborhood of bis house, then about the sur- | the teacher to exercise a vigilant care, which unneces- 
rounding of his town or village and afterward about | sarily complicates his work. During acourse of chem- 
his country, he can compare that which precedes with | ical preparations, these dangers are met with from the 
that which follows and understands what he is learn-| beginning. The first preparation is generally that of 
ing. The shortest way between two points is not | hydrogen. It is not uncommon to see a pupil pour as 
always the straightest. If it were so, there would be | much sulphuric acid on his hand as into his apparatus. 
no such phenomenon as the refraction of light. Others have seen the professor lighting the gas as it 
The first elements of language, geography, botany, | escapes from the bottle and think there is nothing to 
zoology, are now generally taught according to the nat- | prevent their doing the same at the very beginning of 
ural principles of the analytical method. Although the | the operation. The preparation which usually follows, 
teaching of the elements of the physical sciences is not | that of oxygen, is perhaps still more perilous, and but 


| stratum is seen to float on the surface. 


=== 
ther on, for the determination of the weight of fatty 
matter in vegetables. 

Fourth analysis. Determination of the weight of 
tannin contained in a sample of oak ben 50 
grammes of finely ground oak bark are extracted with 
one liter of boiling water, the water being poured little 
by little on the bark contained in a separatory funng), 

‘annin is determined in the filtrate after the method 
described further on. 

Fifth analysis. Preparation of essence of clones 
Determination of the weight of this essence contained 
in a — of cloves. 100 grammes of cloves are dis. 
tiled with water and the essence determined ag de. 
seribed further on. 

Siath analysis. Determination of the weight of 
sugar contained in a sample of beet root. 300 grammes 
of beet root are rasped and pressed. The juice jg 
heated to 80° C., with a tenth part in volume of chlor. 
hydrie acid, and the sugar is determined after the 
method described further on. The figure obtained jg 
that of the sugar contained in the juice. In order tg 
know that contained in the root, itis necessary to myl. 
tiply the first number by 0°96. The beet root contains 

r cent. of juice. 

Seventh analysis. Separation of the caffeine con. 
tained in a sample of coffee. Determination of its 
weight. 2 kilogrammes of finely — coffee are 
mixed with 800 grammes of lime. The mixture ig ey. 
tracted with rectified aleohol. The alcoho! is distilled, 
The extract is dissolved in alcohol at 50 per cent. After 
filtration, the liquid is evaporated until an oleaginous 


quite so advanced, the same method has been followed 
in some excellent text books published principally in 
the United States and England. I wish to show its 
advantages in the teaching of a branch to which no 


attempt has yet been made to apply it, viz., the practi- | 
| sive bodies are used. The only possible cause of accident 


cal teaching of chemistry. 

Chemistry is a practical science, the methods of which 
cannot be fully understood without a certain amount 
of practical work. Nevertheless, such are the difficul- 
ties which we encounter when we desire to givea 
practical training in chemistry to young pupils that 
only a few secondary schools have a chemical labor- 
atory and compel their pupils to do chemical work for 
themselves. I believe most of these difficulties could 
be easily overcome if we were to apply a method 
more in accordance with the teaching of modern 
pedagogy. 


In those secondary schools where pupils are exer- | 


cised in practical chemical work, but two distinct 
classes of work are undertaken: ist. The preparation 


few of the preparations of inorganic compounds or ele- 
ments arealtogether exempt from danger. The proxi- 
mate method is nearly free from the risks which attend 
the use of dangerous bodies by inexperienced hands. 
No inflammable or poisonous gas is prepared, no explo- 


is the use of inflammable liquids, such as lamp oil and 
alcohol, but this danger is familiar to every one and 
consequently easily avoided. 

I believe that every chemist who has had to teach 
laboratory work will fully understand the importance 
of the preceding statements. In order to fully prove 


| them I will enter with some detail into the description 


This is sepa- 
rated and rejected. Then the evaporation is continued 
until the volume is much reduced. On cooling the 
liquid, the caffeine crystallizes. It is then dried and 
weighed. 

Eighth analysis. Analysis of a sample of milk. 
The weight of one liter of milk is determined by meang 
of a densimeter, and this quantity is evaporated to 
dryness. The weight of the residue allows us to cal- 
| culate the percentage of water. This residue is washed 
| with gasoline and weighed again. The difference ob. 
| served in the two weights gives the percentage of but- 
|ter. The matter is then washed with water, and the 


of the method itself, with the hope that this explana- | proportion of sugar contained in the aqueous liquid is 


tion may help the teacher willing to give it a trial in 


| determined with Fehling’s solution. The percentage 


| overcoming the difficulties he might meet with while | of caseine is found by difference. 
| carrying it out. 


Ninth analysis. Analysis of a sample of hay. The 


A laboratory devoted to the proximate analysis of | proportions of water, ashes and fat contained in a 


— can be installed in any room provided it be well 
ighted and have a supply of water. The furniture 


| sample of hay are determined further on. Then 10 
| grammes of hay are ground several times with small 


of those important inorganic compounds the molecule | should consist of a large table and two small ones. On | quantities of water in a mortar. In the filtered liquid, 


of which is composed of but a few atoms. 2d. 


simple analyses of salts, which generally do not go) 


beyond the me determination of one metal 
and one acid radical. Both 
chemical synthesis and analysis, that is to sa 


ture and the construction of molecules. Instead of 


these courses I would propose one in which molectles | 
of distinct nature, such as are found in natural or- | 


yanic compounds and more especially in plants, would 
be not decomposed, but isolated. Instead of making up 
or destroying chemical compounds, the student would 
separate bodies existing as natural organic mixtures. 
Before learning how to decompose ammoniac gas, 
how to detect manganese compounds or how to make 
hydrofluosilicic acid he would learn how to separate 
gluten from starch in corn flour or how to isolate the 
cellulose contained in a sample of hay. Proximate 
organic analysis would precede elemental inorganic 
analysis or synthesis. Such a course would be truly 
analytical, not only from a chemical point of view, but, 
above all, in the pedagogical meaning of the word. 
The advantages are obvious, and, 
desire to mention the following : 

1. The proximate method leads the pupil from 
the known to the unknown. With the actual labora- 
tory teaching the pupil is immediately brought into 
the presence of numberless chemicals, such as barium 
nitrate, ammonium molybdate, potassium permangan- 
ate, ete., the properties of which are as strange as their 
names. He has never heard of them in his everyday 
life. He cannot compare them with those bodies he 
meets constantly in Nature’s vast laboratory. In the 
first practical steps in chemistry, as well as in the 
theoretical, the choice of such compounds to illustrate 
chemical phenomena openly violates an important law 
of pedagogy. Such a reproach cannot be made against 
the method I propose. According to this plan the 
pupil begins by operating on bodies he is completely 
or partially acquainted with. Most of the compounds 
separated, such as starch, sugar, grease, casein, gum, 
resin, have been frequently seen in various forms by 
the student, who is fully acquainted with some of their 
properties. Most of the reactives used to extract them 
from the natural mixtures in which they are found are 
frequently used for domestic or industrial purposes, 
and consequently are known to the pupil. 

2. It enriches the mind of the pupil, not with tech- 
nical notions, which will be useful only to the few who 
may continue the study of chemistry, but with prac- 
tical notions immediately available in common life, 
and consequently us-ful to the greater number of 
pupils, It is almost superfluous to state that I do not 
pretend that the proximate method should take the 
place of elementary mineral analysis or of the prepara- 
tion of inorganic bodies. I only affirm that it should 
precede them both. It should precede them not only 
because the laws of pedagogy require it, but also be- 
cause, if it be the only practical chemical course pre- 
sented to the pupil, it isthe most useful. To those 
students who may never go further in their studies 


than what they may learn in secondary schools the | About 
knowledge of the »aration and properties of a legion ras 


of rare inorganic bodies is of little avail ; what they 
want to know are the properties of those organic com- 
pounds the theoretical value of which is perhaps in- 
significant, but which have a great practical import- 
ance because our food, our dress, and our own bodies 
are composed of them. 

3. The proximate method is comparatively easy and 
does not present such practical difficulties as could not 
be overcome by beginners. The operations performed 
in order to separate the organic constituents of plants 
and animals are of the very simplest description, and 
consist mainly in dissolutions, that is, in operations 
the pupil sees daily at home. The teacher who follows 
that method gets rid of the practical hindrances which 
arise when teaching beginners the mode of using the 


courses comprehend | 
the rup- | 


and a shelf on it should contain the reagents. 


Very | the large table should be placed most of the apparatus, | soluble proteids, gums and sugar are determined as 
This | stated further on. 


In the residue cellulose and insol- 


table will be used for general work. One of the smaller! uble proteic matter are determined after the method 


tables should be placed riear the windows, and on it 
should stand the microscope and the balances ; it may 
also be used as a writing table. On the other small 


table should be placed those apparatus likely to shake | 


or jar the objects before mentioned (screw-press, 
mortar, rasp). It may be placed in a remote corner. 


| deseribed further on. 

| The —_ who has made the above series of analyses 
or any other in which the same gradation has been 

observed is now able to undertake original work. The 

' unexpected difficulties he will meet with and over- 
come, sometimes alone, sometimes with the help of his 


among them, [| 


| The following list gives the necessary apparatus and | professor, will complete his practical training, while 
|reagents. It is calculated for a class of about twelve, the unforeseen and highly interesting facts he will 
| pupils. Should the class be more numerous, the glass | sometimes discover will prove a powerful stimulus to 
| and porcelain apparatus ought to be increased in num- | him. 
ber, while other apparatus, such as the microscope, the| Mr. James Pyle Vickersham says : 
screw-press, the balances, can be used by over forty) ‘‘ New discoveries in science and new inventions in 
pupils. Should the pupils be very few, and should | the arts are still possible, and methods of instruction 
great economy be necessary, many apparatus, such as should prompt the young to make them. ‘ 
the screw-press, the microscope and one of the balances,| ‘I take it that education means something more 
may be omitted. than merely conning the facts and repeating the 
APPARATUS. reasonings of text books. If properly instructed, 
. .., | pupils will desire to look beyond what they have been 
Three beaker glasses not lipped and three with taught, or what they have simply learned. They will 
lip; three flasks with round bottoms and three desire todo it. The highest aim of teaching is not to 
with flat bottoms; three conical test glasses; three store the mind with the accumulated knowledge of 
lass funnels; three evaporating porcelain dishes ;/ ages, but to arm it with energy and skill; not to 
half a dozen glass stirrers; a mortar and pestle, | enable pupils merely to solve problems in mathematics, 
in porcelain; a large copper basin; a test tube | construe sentences in grammar, or answer questions in 
support with tubes; a cylinder on glass foot with | philosophy, but to inspire them with a love of study, 
lip, graduated in cubic centimeters; a separating|to awaken in their minds an animating, life-giving 
receiver with stop-cock and stand; a graduated power, that does not rest satisfied with present attain- 
ee for delivering exactly 10 cubic centimeters ;' ments but is ever striving to open up new truths, to 
Mohr’s burette with support ; a chemical thermometer ; express new beauty, or to contrive new ways of lessen- 
graduated to 300° C.; a steel spatula; a rasp; a small | ing labor or effecting good.” , 
porcelain crucible; an iron water bath; a sieve; a’ fe the proximate method be followed, the greatest 
still; a support with three rings; a balance to carry | difficulties inherent to original work in chemistry can 
1,000 grammes in each pan and to turn with one gramme | pe got rid of. It is the special nature of the method 
when thus loaded ; ditto to carry 30 grammes in each | that removes them. As observed before, the processes 
pan and to turn with one centigraime ; ascrew-press ;| used in decomposing bodies widely differ from those 
| @ plain microscope ; a densimeter. putin practice in separating them from other sub- 
CHEMICALS stances, and whenever the first kind of work is applied 
, to original research, it requires an amount of skill and 
Alcohol, hydrochloric acid, basic acetate of lead, acetic | knowledge to be attained only by years of study both 
, acid, iodine, lime, soda, ferric chloride, chloroform, fil- | theoretical and practical. 
tering paper, ammonia, litmus, dry raspings of oxhide,| Moreover, none of the operations just enumerated 
| benzene, tannin, gelatine, salt, Schweitzer’s solution, | requires great accuracy. e chemical methods us 
| Fehling’s solution, gasoline. | in the separation of organic bodies are far from being 
| The selection of suitable organic bodies for analysis | so precise as those used in mineral analysis, and the 
should be made with regard to two important factors, | errors resulting from the inexperience of a beginner 
viz.: ist. The necessity of slowly graduating the diffi-| are generally smaller than those that arise from the 
culties. 2d. The advisability of choosing bodies that | imperfection of the method. Neither would greater 
| we meet with on our farms, in our factories, or in do- | accuracy be very useful in the proximate analysis, a8 It 
|mestic life. It is evident that a list of such bodies | occupies itself with variable quantities, and as it 
|must vary for many reasons, the principal one being! purpose is to settle averages rather than isola 
| differences in the relative importance given to plants ciphers. In various fruits gathered from the same tree 
| according to the agricultural region in which they are and identical in a poms, the proportion of pectine 
ye Therefore, the following series of analyses must | varies greatly. Ifthe percentage found by the chemist 
considered merely as a fair example of one of the | in a fruit or in various fruits does not too nearly ap- 
| humerous combinations that might be made : | proach the minimum or maximum it may be consider 
| First analysis. Separation of the starch contained | asa fair representative of the percentage of pectine 


| a sample of cocoa. 


in a sample of potatoes. Determination of its weight. 
rammes of potatoes are cleaned, weighed 
The raspings are mixed with water and 
passed through a fine sieve. The deposit of starch is 
collected, dried and weighed. 
Second analysis. Separation of the gluten and 
starch contained in a sample of corn flour. Deter- 


| mination of their respective weights. 200 grammes of 
|corn flour are mixed with a little water and placed in a 
| piece of linen. 
| the escape of this paste. 


A knot is made in order to prevent 
After kneading for an hour 
in some ten liters of water, the gluten left in the linen 
is dried and weighed. The starch is collected and its 


“— determined as in the preceding analysis. 


ird analysis. Separation of the fat contained in 


Determination of its weight. 100 


contained in the fruit, although it might not very 
accurately represent the quantity that existed in the 
particular fruit or fruits analyzed. ess 
Any part of amy plant is a suitable subject for orig! 
al analysis. Except a few general facts and the col 
ition of some of those plants which have alimentaty; 
industrial or pharmaceutical properties, all is st 
unknown in the chemistry of the vegetable kingdom. 
Of course the method of analysis must vary b 
circumstances, and the talent of a good teacher cons! 
in enabling the — to discern for himself the a 
way out of each emergency. However, 4 eereed 
method may be adhered to which may be age 
according to the composition of the substance W 
this is known or foreseen, whereas, when this 18 ay 
‘lutely unknown to the pupil, he should employ ¢ 


rammes of ground cocoa are placed in a separatory | method without modification. Various good met 


unnel and extracted after,the method described fur-| have been proposed for that purpose in [ee 


on 
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* but a special condition of chemical work in 
education, viz., the necessity of avoiding 
jeations in the operations, even at an occasional 
fice of accuracy, does not allow us to adopt any of 
methods without modifications. Instead of them 
propose the following method. It is far from being 
ect, but, so far as I know, it is the only one that 
been devised for secondary education and practi- 
eally and successfully tested by pupils of sixteen years 


oat Operation. From 500 to 1,000 grammes of fresh 

tter are dried at 100 or 105° C. The operation can be 
- iormed with a drying bath ora water bath heated 
vith a solution of common salt. The difference of 


weight before 
tents in water. F 

Second Operation. From 20 to 50 grammes of dry 
matter are burnt in an iron erucible in order to deter- 
mine the percentage of ashes. 

Third Operation. One hundred grammes of dry and 

alverized matter are placed in a separatory funnel 
rith 250 grammes of gasoline. A little cotton has been 
introduced previously into the lower part of the appa- 
ratus. Then this is carefully corked and stirred as 
often as possible. Two days afterward the stop cock is 
opened and the liquid is allowed to escape into a recipi- 
ent. It is replaced by new gasoline, which is used in 
thesame manner. After three extractions have been 
made the residue is squeezed dry in a screw press and 
all the liquids are collected and evaporated. he fatty 
mater remaining is weighed. 

Fourth Operation. The matter left in the press is 
placed again in the seueeaeeey. funnel with about 500 
eubie centimeters of alcohol. 
ring, the alc 


extraction are made with new alcohol. The residue is ) suggestive plan. u : 
ed in a press and squeezed dry. The fluid is| and the bodies extracted from it are fastened directly, 


then plac 


and after the operation gives the con-| 


After a few hours stir- | ; 
»ohol is collected. A second and a third | pupil will present them in nature after a suitable and 


from three to fifteen liters of hot water and a little hy- 
drochloric acid. After filtration through a linen clot 

the fluid is neutralized with lime. he precipitate, 
mixed with lime in excess, is collected on a piece of 
linen, squeezed dry with a press, and dried at 100° C. 
It is then ground and extracted with hot alcohol. The 
fluid is filtered and concentrated. Should the plant 
contain an alkaloid, it will generally crystallize on 
ae and by weighing, its percentage can be calcu- 


Fifteenth Operation. Ifthe substance emit a strong 
aromatic smell, from 200 to 5,000 grammes should be 
distilled with water, and the proportion of essence 
will be found by collecting and weighing the drops of 
oleaginous matter found floating on the distilled 
water. 

Sixteenth Uperation. One hundred grammes of = 
matter are directly extracted in the water bath wit 
100 ¢. c. of hot and rectified alcohol. If the cooling of 
the tiltered liquid determinate the formation of crys- 
tals, the residue is extracted again with 500 c. c. of 
alcohol; the liquid which results from both extractions 
is filtered and concentrated. On cooling it will deposit 
the mannite and congeners (dulcite, perseite) contained 
in the plant. 

A special feature of the proximate method is that it 
can be used to convey instruction and inspire a love of 
it not only to the pupil who has made the analyses, 
but also to the younger pupil who may be ignorant of 
the very word “chemistry.” To attain that purposeit 
suffices that the result of the analysis be presented in 
an objective and telling manner. Instead of writing 
down the names and proportions of the substances ex- 
tracted from the compound that was analyzed, the 


The compound that was analyzed 


reunited to that which resulted from the extractions | or contained in tubes, on a large sheet of pasteboard. 


and evaporated toa thick consistency. 
treated with water, which generally determines the 
formation of a precipitate of resins. This is collected 
ina weighed filter and dried. Its weight represents 
the percentage of resin contained in the dry sub- 


stance. 

Fifth Operation. The filtrate from the precipitate 
of resin is divided into two equal parts, I. and II. Part 
|. is treated with chloroform and afew drops of hydro- 
chlorie acid ina separatory funnel. After frequent 
stirring, the stop-cock is opened and the chloroform 
separated from the aqueous solution. Then it is fil- 
tered, in order to remove moisture, and evaporated to 
dryness. Should the vegetable contain a glucoside, it 
will generally be found, crystallized or not, in the resi- 
due. Its weight, multiplied by two, will give its per- 
centage. 

Sixth Operation. From 5 to 15 grammes of dry 
raspings of washed ox hide are introduced into part 
IL and left in a cool place. Two days afterward the 
liquid is filtered off and the raspings are left a few 
hours in some 10 liters of water. Then they are col- 
lected in a filter, dried at 100° C., and weigh Their 
increase in weight, multiplied by two, is the percent- 
age of tannin contained in the dry substance. 

Seventh Operation. The residue from the fourth op- 
eration is extracted some ten times with a large excess 
of water. Then it is dry a third time, dried 
at 100°, and weighed. he tenth part of its weight is 
placed in a covered mortar with 200 cubie centimeters 
of Schweitzer’s solution. The mixture is frequently 
stirred. After some 12 hours it is filtered in a funnel 


stopped with a tampion of asbestos, after which a lit- | 


tle water is used to wash mortar, funnel and asbestos. 
The acetic acid is poured into the liquid until it is 
changed from a dark to a greenish blue. The precipi- 
tate is washed by decantation with a large quantity of 
water for two or three days, Finally, it is collected in 
aweighed filter, dried, and weighed. Its weight, mul- 
tiplied by ten, is the percentage of cel/ulose contained 
in the dry substance. 

Eighth Operation. Another tenth part of the water- 
washed and dried residue from the fourth operation is 
incinerated ; the weight of ashes is added to that of 
cellulose found previous its multiplication by ten. The 
sum of both numbers is subtracted from the weight of 
a tenth —?— of the dried re idue from the fourth opera- 
tion. The difference multiplied by ten is the percent- 
age of insoluble proteic matter contained in the dry 
substance. 

Ninth Operation. One hundred grammes of fresh 
substance are ground in a mortar with 500 cubic centi- 
meters of water for several hours. This operation is 
repeated three times with new water. The water used 
is filtered and divided into two parts, I.and II. Part I. 
is heated to ebullition for a few minutes. If a precipi- 
tate be deposited it is collected in a weighed filter, dried 
and weighed. Its weight multiplied by two is the per- 
centage of soluble albumine contained in the fresh 
substance. 

Tenth Operation. A few drops of acetic acid are 
added to the filtrate from part I. Should a precipitate 

seen, it will be collected and weighed as above, and 
~ percentage of caseine calculated in the same man- 


Eleventh Operation. Part II. is evaporated till re- 
uced to a small volume; then it is mixed with an ex- 
cess Of aleohol. The precipitate is collected and dried 
a above. Its weight, pe ee by two, is the per- 
centage of dextrine, gums, and pectic bodies contained 
in the fresh substance. 

Twelfth Operation. The filtrate from the preceding 
Operation is distilled; all the alcohol is evaporated. 

vé aqueous residue is heated for five minutes at 90° 
— a twentieth volume of hydrochloric acid and in- 
Toduced into a graduated burette, then the sugar is 
sed with Fehling’s solution. 

Thirteenth Operation. If the microscope show the 
Presence of starch in the solution, from 300 to 2,000 
— are rasped or ground, and treated with a 

Be quantity of water, and the fluid is passed through 
&sieve, After a few hours, starch will be found at the 

™m of the vessel. This starch is collected, dried, 
and weighed. 

Fourteenth Operation. From one to five kilo- 
stammes of finely divided matter are extracted, with 


Among the principal, we wish to mention Wittstein’s Anleitung zur 


ine Analyse von Pflauzentheilen, Draggendorf’s Chemische Ana- 

A Hanzen, and, above all, Prescott’s Outlines of Proximate Or- 
Malysis. This Jast treatise seems to me to be more complete and 

te than any of the similar French or German works. 


aecura’ 


| 


Then it is| The natural mixture comes first, then the ies that 


it contains, and the aggregate weight of the latter 
must make up the weight of the former. The figure 
shows the arrangement of the whole. 


Gosta-Rica College 
Analysis of a sampie of Cocos 
By Eimire Aiban 


too GRAMS OF COCOA 


Thus expressed, the result of a proximate analysis 
will be intelligible even to little boys, while it would 
have been perfectly meaningless to them had it been 
presented to them in the usual way. If it besuspended 
on the walls of a lower class room, it will be a help to 
them in the object lessons. Thus the pupils can be 
made to instruct their younger school fellows, and 
these can be gradually and directly prepared for the 
chemical work they will have to undertake later on. 
Given to its author, such a frame will constitute a 
means of instruction as well as a record of good work 
in former years. 

Life is too short to follow the longest way in studying 
any branch of human knowledge. The results of the 
actual teaching of chemistry in laboratories are great 
difficulties presented to the teacher, lack of interest to 
the pupil, and loss of time to both. The reform I pro- 
pose is not something new. It is but the extension to 
secondary education of the analytical principles now 
so generally applied to primary work. I hope that 
those teachers who know, by experience, the soundness 
of these principles will not hesitate in giving the prox- 
imate method a fair trial. 


THE ADDITION OF SALICYLIC ACID TO 
WINE. 


AT the Great Marlow Petty Sessions, on June 23, be- 
fore R. Hay-Murray and E. Clark, Matthew John Clif- 
ton, of Marlow, grocer, was summoned under the Sale 
of Food and Drugs Act for having sold, to the preju- 
dice of the purchaser, some raspberry wine adulterated 
with salicylic acid and colored with Brazil wood. Mr. 
Wilkins conducted the prosecution and Mr. P. Rose- 
Innes, barrister, ap for the defense. 

Superintendent Sargent proved the purchase from 
Mr. Clifton’s shop of a bottle of raspberry wine for which 
he paid 1s., on May 16 last. He was served by an as- 
sistant. e divided the wine into three parts, leaving 
one part with the defendant’s assistant. In cross-ex- 
amination this witness admitted that he had since 
purchased from Mr. Clifton’s shop another bottle of 
regpeeery wine for his own consumption. 

alter William Fisher, of Oxford, public analyst 
for Bucks, produced his certificate of analysis of the 
wine in question. He found it to contain about the 
usual quantity—20 per cent.—of proof spirit, with 


sugar, etc., and about 18 grains of salicylic acid. The 
wine was colored with what he believed to be Brazil 


wood. In his opinion salicylic acid was not a proper 
constituent of raspberry wine. It is a drug made from 
earbolic acid. Brazil wood is not present in raspber- 
ries, and was not, in his opinion, necessary for the 
manufacture of raspberry wine. 

I never have been a manufacturer of raspberry wine. | 
do not remember —s analyzed a sample of raspberry 
wine before this one. am a Master of Arts, but have 
no medical degree. The test I used was white ribbon 
and gelatine. I used a variety of tests, and comparing 
the results with those previously obtained, I came to 
the conclusion that the coloring matter used was Brazil 
wood. I did not pursue my analysis to find cochineal. 
I know of no substance other than Brazil wood that 
would produce the color and effects I found. I am 
aware that cochineal is much used for cooking and 
coloring purposes, and that it is perfectly harmless. 
For discovering the salicylic acid I added perchloride 
of iron, which produces a violet color, which would in- 
dicate the salicylic acid or carbolic acid, but the last 
mentioned was entirely out of the question. I believe 
that salicylic acid stops fermentation. I don’t know 
that it is largely used in thiscountry. I have found it 
in beer, but I don’t get many samples of beer to ana- 
lyze, but of 1,700 analyses I have made I only found it 
in two instances. I have examined samples of wine in 
which ee acid was not present. 

Mr. Hay-Murray—We are called upon to decide, not 
whether the salicylic acid is injurious or not, but 
whether it was in the wine or not. 

Mr. Rose-Innes contended that there could be no of- 
fense when an article was necessary and was used for 
a commercial! and not for any improper purpose. 

In addressing the bench for the defense Mr. Rose- 
Innes said there was nothing to show that the acid was 
used for a fraudulent purpose. It was much more 
costly than the wine itself, and was simply used to 
prevent deterioration of the article. He also took ex- 
ception to the certificate. It was provided in the 18th 
section of the act that the certificate should give the 
exact quantities of the ingredients found, which had 
not been done in this case. He should prove by the 
very highest scientific authority that the introduction 
of salicylic acid in proper medical proportion was not 
only not injurious, but absolutely beneficial to the 
wine with which it was mixed. 

The first witness called for the defense was Mr. 
Granville Sharpe, who described himself as an analyt- 
ical and consulting chemist. 

He had analyzed this wine and found it to contain a 
large quantity of raspberry juice and a small quantity 
of salicylic acid, and nothing injurious to health. He 
detected some coloring matter and found it to be coch- 
ineal, which is perfectly harmless and frequently used 
to intensify color. He did not find any Brazil wood. 
The salicylic acid was in the proportion of about 2 
grains to a,bottle. In cross-examination he said he 
tested for Brazil wood, but did not find any. He did 
not test the residue. He was not told what to search 
for in the wine. 

Professor W. Lascelles-Scott said he was a consult- 
ing analyst, lecturer on chemistry and hygiene to the 
London Conservatoire, consulting analyst to the Royal 
Commissions (C.I.E) for Victoria, the Mauritius, the 
India Museum, the West Riding Chamber of Agricul- 
ture, ete. He had held the appointment of public an- 
alyst for the counties of Derby, Glamorgan, North 
Staffordshire and the Borough of Hanley, and had had 

at experience in the examination of food products. 

e had anal this wine. There was no trace of 
Brazil wood in the wine whatever, and his tests would 
certainly have detected it had any been present. The 
color was due to the raspberry juice and a very small 

roportion of cochineal—a coloring matter largely used 
fi improving the appearance of various articles of food 
and drink, as it was perfectly innocuous. Salicylic 
acid was also present in a very small quantity—700 
fluid grains (one hundredth part of a gallon) of the 
wine only contained 0°165 of a grain of the acid, equal 
to 1644 grains per imperial gallon, or about 244 grains 

r bottle. This was a proper proportion and sufficed 
© prevent secondary fermentation in the wine and to 
keep it in a wholesome condition. 

All wines containing a good deal of sugar and but 
little aleohol were liable to this change—raspberry 
wine especially—and needed some antiseptic to make 
them keep at all. 

Salicylic acid en effective and not at all injurious 
to health, was one of the very best that could be used 
for the pur 

He had obtained the salicylic acid by exhausting the 
wine extract with pure ether, and identified it by 
means of perchloride of iron and the microscope. The 
coloring matters he recognized by a number of tests, 
including the spectroscope, and the specimen of silk 
he produced would have been colored very differently 
were any Brazil wood present in the wine. Had such 
a sample been officially submitted to him during his 
eareer of public anal he should have undoubtedly 
certified it as being *‘ Not adulterated.” 

Cross-examined, the witness said he had extracted the 
whole of the salicylic acid from the portion of the wine 
tested by exhausting it seven times with ether ; of this 
the last two portions yielded no residue whatever. 
The salicylic acid was absolutely necessary to preserve 
the wine. He was instructed to search for the acid 
and for Brazil wood, but the latter was absent, while 
of the acid there was not ‘‘18 grains” in a bottle of the 
wine—only about 2 grains. e had frequently ana- 
lyzed raspberry wine; this was a well-made sample. 
He had not ‘‘made” raspberry wine himself, but, as it 
happened, his wife had done so once. 

Mr. Wilkins—And, pray, did she put salicylic acid 
in it? 

Mr. Lascelles-Scott—No; but I did, to ‘‘keep” it. 
(Laughter.) 

Dr. John L. W. Thudichum said: I am an M D., 
M.R.C.8., and F.R.C.P., and Seientific Referee to the 
Board of Trade. I agree with Mr. Lascelles-Secott that 
the use of salicylic acid is necessary to prevent fer- 
mentation in wine, and that it is quite innocuous. 
Large quantities of the acid are used in food without 
injury from it. If a shilling’s worth of the acid were 

ut into a bottle‘of raspberry wine, no harm would 
‘ollow to those who partook of it. 

Dr. Bond said : I am lecturer to the College of Phy- 

sicians. I have had long and extensive experience in 


the use of salicylic acid, and have been in the habit 
when away from home hunting in the country of tak- 
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ing 10 grains of the acid a day for a month without 
the slightest bad effect; the quantity mentioned as 
having been found in the wine could do no possible 
harm to any one. 

After hearing the advocates the magistrates said 
they had come to the conclusion that no matter or in- 
gzredient was introduced into the wine to increase its 
bulk or to defraud or injure any one, and they had 
therefore no hesitation in dismissing the case. 


ACETIC ACID FROM CELLULOSE AND OTHER 
CARBOHYDRATES. 
By J. F. V. Isaac, B.A. (Oxon.) 


AcrtTic acid has been frequently identified as a pro- 
duet of resolution by various agencies of the carbo- 


hydrates of lower molecular weight, and its se apn 


to the parent molecule is in many cases easily tracec 
Cross and Bevan have obtained this acid as a product 


remarkably with those of Para rubber.—Chemical 
News. 


SILICA IN PLANTS. 


THE proportion of silica in plants at different stages 
in their development, and the mode in which it occurs, 
has been the subject of a series of experiments by MM. 
Berthelot and Andre. The observations were made on 
wheat, the grains of which contain scarcely a trace of 
silicic acid. Grains were sown on April 15. On April 
80 the greater part of the silica contained in the stem 
was found to be in the insoluble condition, and must, 
therefore, have undergone a transformation since its 
absorption. On June 12, on the other hand, the chief 
part of the silica was soluble in alkalies. On June 30, 
at the commencement of the blossoming period, the 
proportion of silica present was largest in the leaves, 
smallest in the inflorescence; the former was chiefly in 
the insoluble, the latter in the soluble condition. Near- 
ly the same results were obtained on July 23. An ex- 


of the action of sulphuric acid upon the jute fiber (Chem. | amination of dried plants on August 18 showed that 
Soc. Jour., lv., 210), and from cellulose (cotton) by fu-| the amount of silica had increased considerably in the 
sion with alkaline hydrates, the percentage yield in the | stem and leaves, but only slightly in the ear.—Comptes 
latter case being under certain conditions considerable | Rendus, exiv., 257. 


(Chemical News, \xv., 78). At their suggestion I have 
undertaken an investigation of this point, not merely 
as empirically of interest, but as affording information 
of general theoretical value. I take this opportunit 
of noting the general scheme of the research, wit 
typical results from among those already obtained. 

**Fusion” of cellulosie substances with alkaline hy- 
drates has been exhaustively studied from the point of 
view of the production of oxalic acid; and an elaborate 
paper by W. Thorn (Dingler’s Journ., cex., 25) gives 
all the necessary data concerning the decomposition of 
the celluloses in this particular direction. 

The production of acetic acid by the method of de- 
structive distillation has also been largely studied, and 
quite recently by Chorley and Ramsay (Journ. Soc. 
Chem. Ind., 1892, 395). The important point elucidated 
by these observers is the occurrence of a specific and 
exothermic resolution of the compounds of the cellu- 
losic group; of this decomposition, which takes place 
at about 300°, the acetic acid appears to be a product. 
It should be noted that Thorn (doe. cét., p. 27) observed 
the phenomena also, but under the conditions of fusion 
with alkalies, and under this condition at a lower tem- 
perature, viz., 180°. 

In my investigations the results obtained by the 
above observers are taken more particularly into ac- 
count. I confine myself to the decompositions deter- 
mined by alkaline hydrates at the limits of tempera- 
ture, 120°—150° and 250°—350". 


As typical members of the cellulose group I have 


taken cotton cellulose and the hydrocellulose obtained 
from the former by the action of hydrochloric acid, and 
of the lignocelluloses jute and pine wood. As a com- 
pound of more definite constitution to serve as a stand- 
ard of comparison [ have taken cane sugar. 

The following factors of the decomposition in addi- 
tion to temperature as noted above have been investi- 
rated: (1) The nature of the alkali, NaOH, KOH, 

a(OH),: (2) relative masses of carbohydrate and 
alkali: (3) additions to the mixture of oxidizing agents 
(e. g., KsFeCye, FecOs, MnO.) and reducing agents. 


The acetic acid produced has been separated by dis- | 


tillation and determined by titration; checking the 
results by examining for the presence of other volatile 
acids and confirming in certain cases by conversion of 
the acid into silver salt and analysis of the latter. 

The numbers obtained for the yields of acetic acid 
vary from 7 to 40 per cent. of the weight of the carbo- 
hydrate ; the results with the cellalose compounds are 
similar to those with the cane sugar. here is a con- 
siderable production of acetic acid at the lower tem- 
perature (125° to 150°), increasing with the duration of 
the action and also increased, ceteris paribus, with 
the addition of mild oxidizing agents; the production 
of acetic, as of oxalic, acid is greater with KOH than 
with NaOH. A considerable production of acetic acid 
has also been found to occur in certain industrial pro- 
cesses where vegetable fibrous materials are boiled with 
dilute alkaline solutions (1 to 2 per cent. Na,O) at tem- 
peratures not exceeding 110° C. 

Under the conditions of my experiments there is, as 
is well known, a considerable evolution of gas. This 
will be examined for CO and CH, in addition to H. 

These researches as far as they have proceeded lead 
to the following conclusions: (1) The complex carbo- 
hydrates (saccharocolloids) break down ultimately un- 
der the action of alkalies at high temperatures similarly 
to those of lower molecular weight; acetic acid is a main 
product of the decomposition; (2) the formation of 
acetic acid at low temperatures indicates the presence 
of aCO—CH, grouping as equally characteristic of the 
former as of the latter, and from the maximum yields 
obtained it would appear that it is rather a simple pro- 
duet of resolution than of drastic oxidation, e. g., of 
aleoholic groups, CHOH and CH.OH ; (3) observations 
upon bodies of known composition indicate that this 
resolution of the celluloses by the alkalies is preceded 
by the formation of lactic derivatives. 
is in progress, and detailed communications will be sub- 
mitted in due course.—Chem. News. 


“SYNTHESIS OF CAOUTCHOUGC. 


IsOPRENE is a very volatile liquid hydrocarbon, 
boiling at about 36 and having the molecular formula 
C,H... It was first obtained among the products of the 
destructive distillation of India rubber, and was subse- 


quently found by Tilden among the more volatile com- | 
pounds obtained by the action of a moderate heat | 
He noted |, 


upon oil of turpentine and other terpenes. 
that when brought into contact with strong acids 
it was converted into a tough, elastic solid, which 
appeared to be true India rubber. Specimens of 
isoprene nade from several terpenes were preserved, 
and he has recently found the contents of the bottles 
containing that made from turpentine entirely changed 
in appearance, the limpid, colorless liquid having 
changed to a dense sirup, in which floated several large 
masses of a yellowish solid. Thisy upon examination, 
proved to be India rubber. He suggests that spon- 
taneous polymerization may have been induced by the 
production of a small quantity of acetic or formic acid, 
caused by the oxidizing action of the air. The char- 


acters of this artificial caoutchouc appear to agree 
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No other building paper contains so many plans, 
details, and specifications regularly presented as the 
ScrENTIFIC AMERICAN. Hundreds of dwellings have 
already been erected on the various plans we have 
issued during the past year, and many others are in 
process of construction. 

Architects, Builders, and Owners will find this work 
valuable in furnishing fresh and useful suggestions. 
All who contemplate building or improving Heseea, or 
erecting structures of any kind, have before them in 
this work an almost endless series of the latest and best 
examples from which to make selections, thus saving 
time and money. 

Many other subjects, including Sewerage, Piping, 
Lighting, Warming, Ventilating, Decorating, Laying 
out of Grounds, ete., are illustrated. An extensive 
Compendium of Manufacturers’ Announcements is also 
given, in which the most reliable and approved Build- 
ing Materials, Goods, Machines, Tools, and Appliances 
are described and illustrated, with addresses of the 
makers, ete. 

The fullness, richness, cheapness, and convenience of 
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of any Architectural publication in the world. 

A Catalogue of valuable books on Architecture, 
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tury past; together with many valuable and import- 
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Over Twelve Thousand selected receipts are 
here collected ; nearly every branch of the useful arts 
being represented. It is by far the most comprehen- 
sive volume of the kind ever placed before the public. 

The work may be regarded as the product of the 


| studies and practical experience of the ablest chemists 
| and workers in all parts of the world; the information 


given being of the highest value, arranged and con- 
densed in concise form, convenient for ready use. 

Almost every inquiry that can be thought of, relat- 
ing to formule used in the various manufacturing 


| industries, will here be found answered. 


Instructions for working many different processes in 
the arts are given. How to make and prepare many 
different articles and goods are set forth. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of prac- 
tical value in their respective callings. 

Those who are in search of independent business or 


employment, relating to the manufacture and sale of a 


useful articles, will find in it hundreds of most excel- 
lent suggestions. 
MUNN & CO., Publishers, 
361 Broadway, New York. 
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